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PREFACE 


Parsons  Engineering  Science,  Inc.  (Parsons  ES)  was  contracted  by  the  Air  Force 
Center  for  Environmental  Excellence  (AFCEE)  Technology  Transfer  Division  (ERT)  to 
perform  a  technology  demonstration  of  the  Thermatrix,  Inc.  GS  Series  Flameless 
Thermal  Oxidizer  at  Site  FT-002,  Plattsburgh  Air  Force  Base,  New  York.  The  work 
was  performed  for  AFCEE/ERT  under  Contract  F41624-94-D-8136,  Delivery  Order 
28. 

Key  AFCEE/ERT  personnel: 

Jim  Gonzales  -  Project  Manager 

Key  Parsons  ES  personnel: 

Steven  R.  Archabal  -  Site  Manager 

Douglas  C.  Downey  -  Technical  Director 

Peter  R  .Guest  -  Project  Manager 


I:\PROJECTS\728414\498.DOC 


1.0  INTRODUCTION 

The  Air  Force  Center  for  Environmental  Excellence  (AFCEE)  has  sponsored  an 
ongoing  program  to  promote  the  use  of  cost-effective  soil  vapor  treatment  technologies 
to  be  used  in  conjunction  with  soil  vapor  extraction  (SVE)  for  remediation  of  fuel-  and 
solvent-impacted  sites.  On  September  20,  1995,  Parsons  Engineering  Science,  Inc. 
(Parsons  ES)  received  formal  notice-to-proceed  from  HSD/PKVDA  at  Brooks  Air 
Force  Base  (AFB)  under  Contract  F41624-94-D-8136,  Delivery  Order  28  to  implement 
a  statement  of  work  (SOW)  that  outlines  requirements  to  provide  services  that  will 
support  environmental  air  conformity  through  evaluation  of  the  flameless  thermal 
oxidation  (FTO)  vapor-phase  treatment  technology  for  off-gas  abatement  at  various  Air 
Force  base  sites  worldwide.  Thermatrix,  Inc.  (Thermatrix)  of  Knoxville,  Tennessee  is 
a  directed  subcontractor  to  provide  the  FTO  treatment  system  to  be  evaluated  during 
the  demonstrations.  Thermatrix  was  selected  in  the  Broad  Agency  Announcement 
(BAA)  for  Technology  Demonstration  for  technology  evaluation  and  cost  performance 
of  their  GS  Series  FTO  system.  A  technology  demonstration  was  designed  by  Parsons 
ES  to  determine  the  applicability  of  using  FTO  technology  for  treatment  of  extracted 
soil  vapors  containing  chlorinated  and  non-chlorinated  volatile  organic  compounds 
(VOCs).  Four  Air  Force  installations  were  identified  for  demonstrating  the  FTO 
system,  including  a  former  fire  training  area  (Site  FT-002)  at  Plattsburgh  AFB,  New 
York. 

1.1  Purpose  and  Scope 

The  SVE  and  vapor-phase  treatment  demonstration  was  performed  at  Plattsburgh 
AFB,  New  York,  Site  FT-002,  from  August  27,  1996  through  March  25,  1997.  The 
technology  demonstration  was  conducted  over  a  30-week  period,  and  soil  vapors  were 
extracted  from  14  site  wells.  The  FTO  system  was  tested  using  individual  wells,  or 
pairs  of  wells  for  a  period  of  up  to  2  weeks  per  well  (or  well  pair)  to  determine  the 
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optimum  vacuum/extraction  flow  rate  balance  among  all  wells  and  soil  vapor 
concentrations  from  each  of  the  wells.  The  30-week  demonstration  served  two  primary 
purposes:  1)  evaluation  of  the  FTO  technology,  and  2)  collection  of  test  data  to  support 
the  design  and  operation  of  a  full-scale  SVE  system  that  was  installed  at  Site  FT-002  by 
OHM  Remediation  Services,  Inc.  (OHM)  in  1996. 

The  FTO  technology  demonstration  was  performed  in  accordance  with  the  Final 
Work  Plan  for  the  Evaluation  of  Flameless  Thermal  Oxidation  at  Plattsburgh  Air  Force 
Base  (the  work  plan)  (Parsons  ES,  1996a),  and  the  Addendum  to  the  FTO  work  plan 
(Parsons  ES,  1996c).  The  purpose  of  the  site-specific  technical  report  is  to  evaluate  the 
effectiveness  of  the  FTO  system  during  the  Site  FT-002  field  demonstration  and  to 
summarize  FTO  system  performance,  operational  costs  and  reliability,  and  evaluate 
full-scale  treatment  system  application  for  the  site  FT-002. 

1.2  Site  Background 

Site  FT-002  is  located  in  northwest  comer  of  Plattsburgh  AFB.  The  site  is  a  former 
fire  protection  training  area  that  was  used  from  the  mid  to  late  1950's  through  1989, 
when  it  was  closed  to  dedicated  fire  training  activities.  Training  activities  involved  the 
release  of  waste  fuels  and  solvents  into  unlined  pits,  where  the  fuels  were  ignited  and 
extinguished.  Uncombusted  fuels  and  solvents  percolated  into  the  soils,  resulting  in 
contamination  of  soils  and  groundwater. 

Several  site  investigations  have  been  conducted  at  Site  FT-002,  under  the  Air  Force 
Installation  Restoration  Program  (IRP),  to  characterize  soil  and  groundwater 
contamination.  Detailed  descriptions  of  the  nature  and  extent  of  site  contaminants  are 
provided  in  the  work  plan  (Parson  ES,  1996a). 
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The  results  of  previous  investigations  indicate  that  soil  and  groundwater  at  and 
downgradient  from  the  FT-002  fire  training  area  are  impacted  with  JP-4  jet  fuel 
compounds  and  chlorinated  solvents. 

A  full-scale  SVE  system  was  designed  by  OHM,  the  primary  remedial  action 
contractor  for  Plattsburgh  AFB.  The  full-scale  SVE  system  was  installed  during  1996 
and  includes  vapor  extraction/vent  wells  (VE/YWs),  a  vacuum  blower,  and  ancillary 
equipment.  The  VE/VWs  have  provided  the  source  hydrocarbon  vapors  for  testing  the 
FTO  system. 

1.3  Report  Organization 

This  document  is  organized  into  five  sections,  including  this  introduction,  and  three 
appendices.  Section  2  presents  a  description  of  the  FTO  technology,  vendor's 
statement  of  capabilities,  and  regulatory  acceptance.  Section  3  describes  the  field 
demonstration  results  including  soil  vapor  concentrations  and  vapor  extraction  rates  and 
performance  of  the  FTO  system.  Section  4  describes  full-scale  design  considerations 
and  presents  a  cost  comparison  between  various  vapor  treatment  technologies.  Section 
5  presents  references  cited  in  this  document.  Appendix  A  provides  the  piping  and 
instrumentation  diagrams  (P&IDs)  for  the  FTO  system  and  vendor  information. 
Appendix  B  includes  a  copy  of  Analytical  Data  Reports  1  through  7.  Appendix  C 
contains  vendor  quotes  for  various  soil  vapor  treatment  technologies. 

2.0  DESCRIPTION  OF  TECHNOLOGY 

FTO  is  a  technology  that  can  be  used  to  treat  extracted  soil  gas  vapors  that  contain 
chlorinated  and/or  petroleum  hydrocarbons.  The  extracted  vapors  are  heated  to 
temperatures  sufficient  to  oxidize  chemical  constituents  and  form  carbon  dioxide  and 
water  vapor,  and,  in  the  case  of  chlorinated  hydrocarbons,  hydrochloric  acid  (HCl). 
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The  following  subsections  describe  the  type  of  FTO  system  tested  at  Site  FT-002, 
system  treatment  capabilities,  and  acceptance  of  the  technology  by  regulatory  agencies. 

2.1  Description  of  Thermatrix  Flameless  Thermal  Oxidation  Unit 

Thermatrix  of  Knoxville,  Tennessee  has  developed  a  proprietary  technology  for 
FTO  of  VOCs  in  vapor  streams.  The  Thermatrix  GS  Series  FTO  system  employs  a 
“packed-bed”  ceramic  matrix.  The  oxidation  of  volatile  organic  compounds  (VOCs)  in 
the  influent  vapor  stream  vapors  occurs  in  a  reaction  zone  contained  within  the  ceramic 
matrix.  Typical  operating  temperatures  are  between  1,600  to  1850  degrees  Fahrenheit 
(°  F).  System  exhaust  gases  are  discharged  directly  to  the  atmosphere,  or  can  be 
routed  through  a  caustic  scrubber  to  remove  HCl  if  the  influent  vapors  contain 
chlorinated  VOCs. 

The  FTO  system  for  the  Plattsburgh  AFB  demonstration  site  was  designed  to  extract 
and  treat  contaminated  vapors  at  flow  rates  between  20  to  120  standard  cubic  feet  per 
minute  (scfin),  and  to  reduce  the  influent  VOC  concentrations  by  not  less  than  99.99 
percent.  SVE  vacuum  is  produced  in  the  subsurface  using  multiple  vapor  extraction 
wells  and  an  extraction  blower.  Extracted  soil  vapors  are  injected  into  the  FTO  unit  at 
a  regulated  flow  rate,  pass  through  the  static  premixing  chamber,  and  then  into  the 
reaction  bed  where  complete  oxidation  occurs  at  approximately  1,800°F. 

When  the  vapor  stream  reaches  oxidation  temperature,  organic  compounds  react 
within  the  oxidizer  vessel  to  form  carbon  dioxide,  water,  and  (in  the  case  of  chlorinated 
hydrocarbons)  HCl,  releasing  heat  that  is  then  reabsorbed  by  the  ceramic  matrix  of  the 
reaction  bed.  The  system  tested  at  Site  FT-002  included  an  effluent  caustic  scrubber 
that  is  designed  to  remove  at  least  99.5  percent  of  HCl  from  the  reactor  exhaust  at  the 
maYimiim  design  loading  rate  of  approximately  3.0  pounds  per  hour  (Ib/hr)  of  HCl. 
The  GS  Series  FTO  unit  used  at  this  site  allows  for  a  single  pass  of  the  extracted 
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vapors  through  the  oxidizer.  A  schematic  of  the  FTO  treatment  process  is  presented  in 
Figure  2.1.  A  complete  process  flow  schematic  of  the  FTO  system  is  shown  in  the 
P&IDs  presented  as  Figures  A.  la  and  A.  lb  in  Appendix  A. 

The  FTO  system  is  self-contained  and  skid-mounted  on  a  trailer  with  a  dedicated 
electrical  distribution  system.  The  system  is  designed  to  operate  within  single-circuit, 
480-volt,  3-phase,  100-amp  electrical  power  limitations.  The  system  is  enclosed  to 
provide  weather  protection  for  system  components  that  could  be  affected  by 
temperature,  moisture,  and  windblown  particulates. 

2.2  System  Capabilities 

Thermatrix  manufactures  a  patented  GS  Series  FTO  treatment  technology  that 
incorporates  a  corrosion  resistant  ceramic  matrix  and  oxidizer  material  that  are  immune 
to  moisture  and  acid,  noncatalytic,  and  have  a  temperature  rating  of  up  to  2,500°F. 
Thermatrix  vendor  information  is  provided  in  Appendix  A. 

Based  on  information  provided  by  Thermatrix,  a  series  of  tests  have  demonstrated 
the  inherent  safety  of  the  FTO  system  (Meltzer,  1992).  Conditions  considered  to  be 
worst-case  from  a  safety  standpoint  were  investigated  by  Thermatrix.  Flow  rates  and 
concentrations  of  VOCs  (as  propane)  were  varied  over  wide  ranges.  The  different  flow 
rates  through  the  unit  resulted  in  residence  times  ranging  from  0.15  second  to  10 
minutes,  and  the  VOC  concentrations  1000  to  160,000  parts  per  million,  volume  per 
volume  (ppmv)  spanned  the  flammability  range  from  5  percent  of  the  lower  explosive 
limit  (LEL)  to  170  percent  of  the  upper  explosive  limit  (UEL).  Under  all  test 
conditions,  no  flashback  or  detonation  occurred. 

In  many  flame-based  devices,  some  of  the  soil  vapor  can  bypass  the  flame  zone, 
which  can  result  in  the  formation  of  products  of  incomplete  combustion  (PIC).  The 
configuration  of  the  flameless  oxidizer  is  intended  to  eliminate  these  problems.  The 
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FTO  Demonstration 
Fire  Training  Area  FT-002 
Plattsburg  Air  Force  Base,  New  York 
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reaction  zone  covers  the  entire  cross-section  of  the  ceramic  matrix,  and  all  of  the  vapor 
must  pass  through  the  reaction  zone  before  it  exhausts  from  the  oxidizer  as  carbon 
dioxide,  water,  and  HCl. 

Complete  conversion  of  the  VOCs  to  harmless  byproducts  and  HCl  occurs  rapidly  in 
the  reaction  zone  of  the  ITO  unit  because  of  the  intimate  premixing  of  the  influent 
contaminated  vapors  with  air  (oxygen)  and  the  heat  transfer  properties  of  the  ceramic 
matrix.  Previous  testing  by  Thermatrix  has  shown  that  a  residence  time  of  0. 15  second 
in  the  FTO  can  result  in  greater  than  99.99  percent  destructive  removal  efficiency 
(DRE)  for  hydrocarbon  vapors.  The  flameless  oxidizer  tested  at  Plattsburgh  AFB  has  a 
nominal  residence  time  of  0.5  second  (Thermatrix,  1992).  There  is  no  need  for 
additional  residence  time. 

According  to  Thermatrix,  the  FTO  technology  is  capable  of  processing  batch  or 
variable-flow  vapors  or  fumes  because  of  the  heat  retention  and  radiant  heat  properties 
of  the  ceramic  matrix  design.  It  can  handle  VOC  vapor  spikes  above  nominal  capacity, 
or  a  complete  interruption  in  vapor  flow,  and  remain  functionally  on-line  with  no  upset 
condition  or  safety  concerns  (as  could  occur  with  a  flame  blow  out).  Turndown  for 
batch  or  variable-flow  fiimes  is  generally  limited  by  the  span  of  the  instruments  or 
auxiliary  equipment  (e.g.,  blowers  or  flow  control  valves)  used  in  the  FTO  system. 

Although,  influent  vapors  can  vary  in  hydrocarbon  concentration,  a  minimum  of  12 
percent  oxygen  within  the  influent  vapor  system  is  required  to  sustain  the  oxidation 
process.  Because  many  hydrocarbon  contaminated  sites  have  low,  initial  soil  gas 
oxygen  levels,  ambient  air  dilution  is  often  required  to  ensure  that  12  percent  oxygen 
enters  the  oxidizer. 

Previous  performance  tests  by  the  manufacturer  have  demonstrated  the  99.99- 
percent  and  greater  DRE  of  the  FTO  system  for  a  wide  variety  of  VOCs,  including 
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chlorinated  hydrocarbons  (Meltzer,  1992;  Thermatrix,  1992).  Tests  also  have 
measured  typical  nitrogen  oxide  emissions  of  less  than  2  ppmv  and  carbon  monoxide 
emissions  of  less  than  10  ppmv.  Single-component  and  mixed  organic  vapor  streams 
have  been  successfully  treated,  with  vapor  constituents  that  have  included  benzene, 
carbon  tetrachloride,  dichloromethane,  ethyl  chloride,  isopropanol,  methane,  paint 
solvent  mixtures,  propane,  and  toluene.  These  compounds  are  chemically 
representative  of  many  of  the  types  of  industrial  VOCs,  including  chlorinated  aliphatic 
hydrocarbons  (CAHs).  The  test  procedures,  analytical  methods,  and  performance 
results  for  the  GS  Series  FTO  unit  are  detailed  in  a  separate  vendor  report  (Thermatrix, 
1992). 

2.3  Capital  Equipment 

Table  2.1  provides  the  total  capital  cost  for  the  Thermatrix  GS  Series  FTO  treatment 
system  purchased  by  the  Air  Force  for  this  demonstration.  The  FTO  treatment  system 
was  purchased  by  the  Air  Force  from  Thermatrix  on  a  “shared  cost”  basis.  The 
Thermatrix  contribution  was  $40,000,  which  is  the  difference  between  equipment 
funding  requested  by  the  Air  Force  and  the  established  commercial  value  of  the  FTO 
system.  Therefore,  the  cost  paid  by  the  Air  Force  for  the  FTO  system  was  $235,265, 
versus  an  actual  commercial  cost  of  the  FTO  system  was  $275,265. 

To  determine  the  prorated  capital  cost  for  the  210-day  Plattsburgh  AFB 
demonstration,  the  total  capital  cost  of  $275,265  was  averaged  over  an  estimated  3  year 
life  of  the  FTO  system  [($275,265/1,095  days)  x  210  days  =  $52,790].  Because  the 
quench/scrubber  was  not  required  to  meet  New  York  State  Department  of 
Environmental  Conservation  (NYSDEC)  recommended  annual  air  guideline 
concentrations  (Section  2.4),  the  capital  cost  for  the  Plattsburgh  demonstration  also  was 
calculated  exclusive  of  the  $62,000  cost  for  the  quench/scrubber  [($213,265/1,095 
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TABLE  2.1 

SUMMARY  OF  VENDOR  CAPITAL  COSTS 
FLAMELESS  THERMAL  OXTOATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Item 

Cost 

Thermatrix  Engineering  and  Project  Management 

$16,000 

Basic  FTO  Treatment  Unit 

$164,000®' 

Quench/Scrubber  System 

$62,000 

FTO  System  Trailer 

$19,500 

SVE  Blower  and  Knockout  Drum 

$3,615 

Electrical  Equipment 

$4,900 

Control  Valves 

$4,500 

Miscellaneous  Items 

$750 

TOTAL  $275,265 

^  This  cost  includes  $40,000  contributed  by  Thermatrix  for  the  design  and  fabrication  of  the  FTO 

system. 
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days)  X  210  days  =  $40,900].  Capital  and  operational  costs  to  conduct  the  FTO 
system  demonstration  at  the  Plattsburgh  AFB  site  are  presented  in  Section  3.3.2. 


2.4  Regulatory  Acceptance 

Acceptance  of  Thermatrix  FTO  systems  by  regulatory  agencies  has  been 
widespread.  Agencies  that  have  approved  this  technology  for  site  remediation  include 
state  environmental  agencies,  and  local  air  quality  districts.  Based  on  information 
provided  by  Thermatrix,  the  following  states  have  permitted  Thermatrix  FTO  systems 
to  date: 


California 
Indiana 
Massachusetts 
Montana 
North  Carolina 
Tennessee 


Georgia 
Louisiana 
Michigan 
New  Jersey 
Pennsylvania 
Texas 


Idaho 
Maryland 
Mississippi 
New  York 
South  Carolina 


Also,  Canada,  England,  and  France  have  approved  the  use  of  this  system.  Additional 


projects  are  in  progress  in  the  Netherlands  and  Taiwan. 


As  part  of  the  technology  demonstration  at  Site  FT-002,  an  application  for  a  permit 
to  construct/certificate  to  operate  a  process,  exhaust,  or  ventilation  system  was 
submitted  to  the  NYSDEC  on  April  22,  1996.  As  part  of  the  application  process,  an 
air  emissions  regulation  review  was  conducted  (see  Section  4.1)  and  mass  VOC 
emission  rates  were  calculated  using  Site  FT-002  soil  gas  data  collected  in  January 
1996.  Based  on  the  regulatory  review  and  the  soil  gas  analytical  results,  off-gas 
control  is  required  for  full-scale  soil  vapor  extraction  at  the  FT-002  site.  Three  VOCs, 
benzene,  trichloroethene  (TCE),  and  pechloroethylene  (PCE)  were  shown  to  be  above 
NYSDEC  annual  guideline  concentrations  when  no  control  was  used.  Despite  HCl 
formation  during  FTO  vapor  treatment,  the  results  indicted  that  a  scrubber  to  remove 
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HCl  is  not  necessary  to  meet  NYSDEC  annual  guideline  concentrations  for  air 
emissions  [7  micrograms  per  cubic  meter  (pg/m^)]. 

Recently,  NYSDEC  has  adopted  new  air  regulations  that  require  owners  and/or 
operators  of  air  emission  sources  to  obtain  a  Title  V  facility  permits  in  accordance  with 
NYSDEC  regulations,  Part  201  (NYSDEC,  1996).  However,  NYSDEC  regulations 
Part  201-3  identifies  exemptions  to  the  Title  V  permit  requirement.  In  accordance  with 
NYSDEC  regulations,  operation  of  a  soil  vapor  treatment  system  at  Plattsburgh  AFB 
may  be  exempt  from  Title  V  permitting  requirements  because  it  may  be  a  “currently 
permitted  emission  unit”  under  NYSDEC  regulations.  Part  201-3. 1(d),  or  may  be 
considered  a  “trivial  activity”  under  NYSDEC  regulations.  Parts  201-3.3  28,  29,  or 
30.  Based  on  discussions  with  NYSDEC,  facilities  must  have  Title  V  air  operation 
permits  in  place  by  June  of  1997. 

3.0  FIELD  DEMONSTRATION  RESULTS 

Testing  of  the  FTO  system  was  conducted  over  a  30-week  period  from  August  27, 
1996  to  March  25,  1997.  The  VE/VWs  used  during  the  testing  period  included 
monitoring  well  MW-108,  and  VE/VW-2  through  -14  (See  Figure  3.1).  Individual 
wells  and/or  pairs  of  wells  were  tested  for  a  period  of  up  to  two  weeks  per  well  (or 
well  pair)  to  determine  the  optimum  vacuum/extraction  flow  rate  balance  among  all 
wells  and  soil  vapor  VOC  concentrations  for  each  well. 

The  FTO  system  configuration  for  the  field  demonstration  is  presented  in  Section 
3.1.  Test  data  collected  for  design  and  operation  of  a  full-scale  system  included  soil 
vapor  concentrations  and  vapor  extraction  rates  (Section  3.2).  The  performance  of  the 
FTO  system  during  the  demonstration  at  Site  FT-002  is  described  in  Section  3.3. 
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3.1  FTO  System  Configuration 

The  trailer-mounted  FTO  pilot  test  unit  was  positioned  near  the  location  of  VE/VW- 
6  (Figure  3.1).  Power  (480-volt/3 -phase)  was  supplied  to  the  FTO  using  an  existing 
onsite  power  supply.  Propane  was  required  as  a  supplemental  fuel  supply  to  maintain 
reactor  bed  operating  temperatures,  and  was  supplied  by  a  local  vendor  to  the  500 
gallon  propane  tank  mounted  on  the  FTO  system  trailer.  Initially,  the  FTO  system  was 
connected  to  the  SVE  wells  using  abovegrade,  temporary  flexible,  2-inch-diameter, 
PVC-suction  hose.  The  piping  manifold  for  the  full-scale  SVE  system  was  used  to 
connect  the  FTO  system  to  the  vapor  wells  after  it  was  completed  by  OHM  during  the 
week  of  December  23,  1996.  Soil  vapor  was  extracted  from  vent  wells  using  a  6- 
horsepower  vacuum  blower.  P&IDs  of  the  FTO  unit  are  included  in  Appendix  A. 
Figure  3.2  provides  photographs  of  the  FTO  system  layout. 

The  FTO  unit  was  designed  to  extract  and  treat  contaminated  vapors  at  flow  rates 
between  20  to  120  scftn  and  to  reduce  the  influent  VOC  concentrations  by  not  less  than 
99.99  percent.  The  system  also  includes  an  effluent  caustic  scrubber  to  remove  HCl, 
which  can  form  during  the  breakdown  of  chlorinated  solvents.  However,  the  scrubber 
was  not  used  during  operation  at  Site  FT-002  because  estimated  mass  emission  rates  of 
HCl  for  the  FTO  demonstration  were  less  than  NYSDEC  annual  guideline 
concentration  for  air  emissions  (7  ixg/m^). 

During  field  testing,  the  influent  vapor  flow  rate  to  the  FTO  unit  was  maintained  at 
100  scftn  by  using  a  combination  of  soil  vapors  and  ambient  air.  It  was  necessary  to 
bleed  in  ambient  air  to  maintain  oxygen  concentrations  in  the  FTO  vapor  influent  of 
greater  than  12  percent. 
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Photograph  1 .  FTO  Treatment  System  and  Trailer  at  Platsburgh  AFB. 


It 


Photograph  2.  FTO  Treatment  System  at  Plattsburg  AFB. 


FIGURE  3.2 

PHOTOGRAPHS  OF  FTO 
SYSTEM  LAYOUT 

FTO  Demonstration 
Fire  Training  Area  FT-002 
Plattsburg  Air  Force  Base,  New  York 


PARSONS 

ENGINEERING  SCIENCE,  INC. 


Denver,  Colorado 


3.2  Soil  Vapor  Concentrations  and  Extraction  Rates 

The  primary  chemicals  of  concern  at  Site  FT-002  are  benzene,  TCE  and  PCE. 
Influent  and  effluent  vapor  sample  analytical  results  are  summarized  in  Table  3.1. 
Field  measurements  taken  during  the  technology  demonstration  are  summarized  in  the 
Analytical  Data  Reports  presented  in  Appendix  B.  The  most  recent  summary  of  field 
measurements  is  presented  in  Analytical  Data  Report  7.  Data  collected  during  FTO 
unit  testing  included  laboratory  analysis  of  influent  and  effluent  vapor  samples  using 
USEPA  Method  TO-14,  soil  vapor  extraction  rates,  and  field  measurements  using  hand 
held  instruments  for  oxygen,  carbon  dioxide,  and  total  hydrocarbons. 

The  concentrations  of  THC  detected  by  the  laboratory,  using  Method  TO-14,  in  the 
influent  vapor  stream  ranged  from  12  to  6,000  ppmv,  with  the  highest  concentrations 
recovered  from  VE/VW-6  (Table  3.1).  During  the  field  demonstration  a  total  of 
8,162  pounds  of  THC  vapors  were  recovered  from  the  soil  over  a  total  of  139  days  of 
extraction.  The  highest  concentration  of  benzene  was  recovered  from  VE/VW-6  at  16 
ppmv.  The  highest  concentration  of  TCE  and  PCE  were  recovered  from  VE/VW-14  at 
concentrations  of  120  and  71  ppmv,  respectively.  Soil  vapor  oxygen  concentrations 
varied  at  each  vent  well,  and  initial  concentrations  ranged  from  0  to  19  percent  (Table 
3.1).  In  general,  soil  vapor  oxygen  concentrations  increased  as  the  number  of  days  of 
operation  increased  because  initial  soil  gas  was  replaced  by  oxygen  rich  soil  gas.  For 
example,  in  October  1996,  the  concentration  of  oxygen  in  soil  gas  extracted  from 
VE/VW-6  increased  from  0  to  9  percent  over  10  days  of  FTO  operation. 

The  SVE  flow  rates  for  individual  extraction  wells  ranged  from  40  to  90  scfm,  with 
the  greatest  rate  of  air  flow  rate  occurring  at  VE/VW-6  (Table  3.1).  The  influent 
vapor  flow  rate  to  the  FTO  unit  was  held  constant  at  100  scfm  by  using  an 
automatically  controlled  air  bleed-in  valve.  This  valve  regulated  the  amount  of  ambient 
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TABLE  3.1 

SUMMARY  OF  SOIL  VAPOR  CONCENTRATIONS  AND  VAPOR  EXTRACTION  RATES 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Date 

Sampled 

Extraction 

Well 

Days  of 
Extraction 

Predilution  Influent 
Concentrations  (ppmv) 

1/ 

Well  Vapor 

Flow  Rate 
(scfm)®^ 

Influent 

Oxygen 

Pounds  of  Chemical 

Recovered 

THC*^ 

Benzene 

TCE*^ 

PCE*" 

(percent) 

THC 

Benzene 

TCE 

PCE 

9/2/96 

VEW/MW-108 

7.00 

5,800 

5.1 

57 

G 

67.6 

18.9 

1,023 

0.90 

10.05 

. 

9/25/96 

VEW/VW-5 

16.40 

3,600 

0.9 

49.0 

5.4 

43.5 

10.0 

957 

0.23 

13.03 

1.44 

10/14/96 

VEWA^-6 

0.02 

3,300 

12.0 

1.8 

<0.9 

19.1 

0.0 

0.47 

0.00 

0.00 

0.00 

10/24/96 

VEW/VW-6 

19.60 

6,000 

16.0 

29.0 

<1.3 

56.5 

9.0 

2,476 

6.60 

11.97 

0.00 

12/6/96 

VEW/VW-7 

0.10 

23 

ND*' 

16.0 

2.8 

46.2 

18.0 

0.04 

0.00 

0.03 

0.00 

12/9/96 

VEW/VW-7 

3.00 

68 

ND 

35.0 

2.9 

76.9 

15.9 

6 

0.00 

3.01 

0.25 

12/9/96 

VEW/VW-14 

0.10 

120 

ND 

120.0 

0.37 

81.3 

11.0 

0.36 

0.00 

0.36 

0.00 

12/13/96 

VEW/VW-14 

3.90 

200 

ND 

0.4 

71.0 

64.3 

16.0 

19 

0.00 

0.04 

6.64 

12/18/96 

VEWAnV-8 

3.90 

690 

0.2 

0.2 

ND 

44.8 

13.5 

45 

0.01 

0.01 

0.00 

12/24/96 

VEW/VW-8 

3.00 

690 

0.4 

0.4 

ND 

53.6 

- 

41 

0.03 

0.02 

0.00 

12/27/96 

VEW/VW-8 

3.10 

530 

0.3 

0.2 

ND 

60.0 

- 

37 

0.02 

0.01 

0.00 

12/27/96 

VEW/VW-9 

0.02 

20 

- 

- 

- 

70.4 

- 

0.01 

0.00 

0,00 

0.00 

1/3/97 

VEW/VW-9 

6.84 

18 

0.015 

0.3 

0.0 

75.0 

21.0 

3 

0.00 

0.06 

0.00 

1/3/97 

VEW/VW-12 

0.17 

180 

0.3 

26.0 

ND 

69.2 

15.8 

1 

0.00 

0.11 

0.00 

1/7/97 

VEW/VW-12 

3.71 

580 

1.2 

33.0 

ND 

69.2 

- 

55 

0.11 

3.16 

0.00 

1/7/97 

VEW/VW-13 

0.04 

490 

0.8 

24.0 

0.5 

47.5 

9.0 

0.35 

0.00 

0.02 

0.00 

1/14/97 

VEW/VW-13 

6.71 

180 

0.3 

6.5 

0.3 

45.2 

18.8 

20 

0.03 

0.73 

0.03 

1/14/97 

VEW/VW-10 

3.40 

550 

0.6 

21.0 

2.2 

71.0 

13.0 

49 

0.05 

1.89 

0.20 

1/22/97 

VEW/VW-3 

4.41 

1,200 

0.2 

ND 

ND 

40.9 

3.3 

81 

0.02 

0.00 

0.00 

1/27/97 

VEW/VW-4 

0.09 

ND 

0.0 

0.0 

ND 

49.1 

6.8 

0.00 

0.00 

0.00 

0.00 

1  2/3/97 

VEW/VW.4 

6.66 

870 

0.3 

0.1 

ND 

47.9 

7.7 

103 

0.04 

0.01 

0.00 

2/3/97 

VEW/VW-2 

0.08 

12 

ND 

1.4 

0.0 

82.4 

17.5 

0.03 

0.00 

0.00 

0.00 

2/4/97 

VEW/VW-2 

0.91 

13 

ND 

1.2 

0.0 

80.4 

18.0 

0.35 

0.00 

0.03 

0.00 

2/4/97 

VEW/VW-ll 

0.04 

25 

ND 

13.0 

1.7 

75.0 

19.7 

0.03 

0.00 

0.01 

0.00 

2/7/97 

VEW/VW-11 

1.85 

24 

ND 

7.1 

0.8 

75.0 

20.2 

1 

0.00 

0.37 

0.04 

2/7/97 

VEW/VW-6  and  -14 

0.05 

1,500 

3.2 

35.0 

ND 

63.3 

6.7 

2 

0.00 

0.04 

0.00 

2/19/97 

VEW/VW-6  and  -14 

11.83 

3,700 

10.0 

18.0 

ND 

75.4 

9.9 

1,230 

3.32 

5,98 

0.00 

2/21/97 

VEW/VW-6  and  -14 

2.55 

3,800 

8.1 

28.0 

ND 

63.5 

11.0 

229 

0.49 

1.69 

0.00 

2/24/97 

VEW/VW-6  and -14 

2.86 

4,200 

9.1 

19.0 

ND 

63.9 

11.1 

286 

0.62 

1.29 

0.00 

3/5/97 

VEW/VW-6  and  -14 

9.34 

2,500 

6 

20 

ND 

60.0 

12.0 

522 

1.29 

4.18 

0.00 

3/6/97 

VEW/VW-6  and  -14 

0.84 

2,549  ^ 

8 

24 

ND 

66.7 

11.8 

53 

0.16 

0.50 

0.00 

3/11/97 

VEW/VW-6 

5.10 

3,448  ^ 

7 

22 

ND 

66.7 

14.0 

437 

0.95 

2.85 

0.00 

3/18/97 

VEW/VW-6 

4.69 

2,899  ^ 

8 

25 

ND 

89.7 

15.2 

454 

1.24 

3.85 

0.00 

3/19/97 

VEW/VW-14 

0.98 

272  ^ 

ND 

50 

0.35 

62.5 

15.9 

6 

0.00 

1.13 

0.01 

3/20/97 

VEW/VW-14 

1.02 

111 

ND 

32 

0.32 

74.6 

13.8 

3 

0.00 

0.91 

0.01 

3/25/97 

VEW/VW-14 

4.85 

125  ^ 

ND 

24 

0.41 

78.7 

16.7 

18 

0.00 

3.43 

0.06 

Total  = 

139 

Average  = 

63 

Total  = 

8,162 

16 

71 

9 

•'ppmv  =  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory. 

•^Values  given  are  for  total  hydrocarbons  (THC)  referenced  to  heptane  (molecular  weight  =100). 

‘'TCE  =  Trichloroethene. 

‘‘^PCE  =  Perchloroethene. 

*^scfin  =  standard  cubic  feet  per  minute. 

*^-=Not  available. 

*^ND  =  not  detected. 

=  Predilution  soil  vapor  concentrations  for  THC,  benzene,  TCE  and  PCE  were  estimated  using  the  analytical 
results  of  post  dilution  vapor  samples. 
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air  that  was  added  to  the  extraction  well  vapor  stream  to  maintain  a  constant  flow  rate 
into  the  FTO  unit. 

3.3  Observed  FTO  Performance 

The  performance  of  the  Thermatrix  FTO  system  was  evaluated  based  on  three 
primary  criteria:  treatment  efficiency,  cost,  and  reliability  and  maintainability. 
Performance  evaluation  results  are  presented  in  the  following  subsections. 

3.3.1  Vapor  Treatment  Efficiency 

FTO  vapor  treatment  efficiencies  for  THC,  benzene,  TCE,  and  PCE  are  presented 
in  Table  3.2,  and  were  calculated  using  the  following  equation: 

Concentrationjnfluent  “  Concentrationgfliugnt 

_  X  100 

Concentrationinfluem 

The  vapor  treatment  efficiency  of  the  Thermatrix  FTO  system  was  evaluated  using 
analytical  results  for  samples  collected  during  the  March  1997  testing  period.  The 
March  1997  vapor  samples  most  accurately  reflect  the  treatment  efficiencies  of  the 
FTO  system  because  the  sampling  procedures  were  revised  at  this  time  to  collect  inlet 
vapor  samples  following  the  addition  of  dilution  air.  The  revised  sampling  procedures 
are  presented  in  Attachment  1  of  Analytical  Data  Report  No.  6  provided  in  Appendix 
B.  The  influent/effluent  data  collected  through  February  1997  cannot  be  used  to 
accurately  determine  the  treatment  efficiency  of  the  FTO  system. 

The  influent  and  effluent  vapor  streams  of  the  FTO  unit  were  sampled  using  1-liter 
SUMMA®  canisters,  and  samples  were  analyzed  by  Air  Toxics,  Ltd.  of  Folsom 
California  for  VOCs  using  USEPA  Method  TO-14.  Based  on  March  1997  data,  the 
FTO  unit  was  99.96  percent  efficient  at  removing  THC,  and  between  99.98  and  100 
percent  efficient  at  removing  benzene,  TCE,  and  PCE  from  extracted  soil  vapors 
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=  not  detected. 

=  Not  applicable,  compound  not  detected  in  influent  vapor  stream. 


(Table  3.2).  Complete  summaries  of  organic  constituents  identified  during  laboratory 
soil  vapor  analyses  are  summarized  in  data  tables  within  each  of  the  Analytical  Data 
Reports  presented  in  Appendix  B. 

3.3.2  Operating  Costs 

The  costs  for  the  FTO  system  demonstration  are  summarized  in  Table  3.3.  The 
total  cost  for  FTO  system  monitoring  and  operation  for  a  total  of  210  days  during  the 
period  from  August  27,  1996  to  March  25,  1997,  was  $73,934  (exclusive  of 
quench/scrubber  costs).  During  the  field  demonstration  a  total  of  8,162  pounds  of 
THC  vapors  were  recovered  from  the  soil  over  a  total  of  139  days  of  vapor  extraction. 
The  treatment  cost  of  $73,934  is  equivalent  to  $9.05  per  pound  of  THC  recovered 
($4.1  per  kilogram).  Excluded  from  these  costs  are  Parsons  ES  labor  costs  and  the 
cost  of  vapor  and  air  emission  sampling,  which  would  be  relatively  consistent  for  other 
treatment  technologies.  Approximately  5  labor  hours  per  week  was  required  for 
system  sampling  and  maintenance,  including  removal  of  liquid  condensate  collected  in 
the  knock-out  tank.  During  the  testing,  approximately  60  gallons  of  condensate  was 
removed  and  disposed  of  at  the  Site  FT-002  groundwater  treatment  plant. 

Approximately  9,000  kilowatts  of  electricity  was  used  during  system  operation.  At 
an  estimated  cost  of  $0.10  per  kilowatt  hour,  the  total  electricity  cost  was 
approximately  $900.  A  total  of  9,433  gallons  of  propane  was  consumed  during  the 
demonstration.  At  an  average  cost  of  $1.15  per  gallon,  including  delivery,  the  total 
cost  of  propane  was  $10,777.  Costs  to  mobilize/demobilize  the  FTO  equipment, 
including  transportation  of  the  unit  to  and  firom  site,  was  $21,357. 
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TABLE  3.3 

SUMMARY  OF  FTO  TECHNOLOGY  DEMONSTRATION  COSTS 
FLAMELESS  THERMAL  OXTOAHON  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Cost  Item 

Subtotal 

with  Quench/Scnibber 

Subtotal 

without  Quench/Scrubber 

Capital  Costs 

$52,790®' 

$40,900‘'' 

Thermatrix  Mobilization/Startup 

$12,360 

$12,360 

Transportation  of  Treatment  Unit 
to  and  from  Site 

$6,246 

$6,246 

Electricity®' 

$900 

$900 

Propane^*' 

(112  days  of  operation) 

$10,777 

$10,777 

Thermatrix  Demobilization 

$2,751 

$2,751 

TOTAL 

$85,824 

$73,934 

^  Daily  capital  cost  is  the  total  vendor  capital  costs  (including  the  quench/scrubber)  averaged  over  an  estimated 
3  year  life  of  the  FTO  system  [($275,265/1,095  days)  x  210  days  =  52,790]. 

Daily  capital  cost  is  the  total  vendor  capital  costs  not  including  the  quench/scrubber  averaged  over  an 
estimated  3  year  life  of  the  FTO  system  [$213,265/1,095  days)  x  210  days  =  $40,900]. 

Excludes  power  costs  for  site  SVE  blower  and  assumes  $0.10  per  kilowatt  hour. 

^  Costs  based  on  actual  propane  use  and  average  cost  of  $1 . 15  per  gallon. 
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3.3.3  Reliability  and  Maintainability 

Once  minor  mechanical  and  operational  problems  were  resolved  and  air  flow 
conditions  from  the  VE/VWs  were  balanced,  the  system  proved  to  be  reliable.  The 
FTO  system  operated  for  156.5  days  over  a  210-day  period,  which  is  equivalent  to  a 
75-percent  run  time.  The  majority  of  the  down  time  was  due  to  heavy  rains  causing 
damage  to  the  variable  frequency  drive  (VFD)  controller.  This  occurred  on  two 
separate  occasions:  on  September  9  and  on  November  4,  1996.  Parsons  ES  and 
Thermatrix  worked  together  to  redesign  the  VFD  to  better  protect  it  from  the  weather. 
The  redesigned  VFD  was  installed  on  December  4  and  5,  1996,  and  the  system  was 
restarted.  The  FTO  treatment  unit  was  operational  96  percent  of  the  time  from 
December  6,  1996  to  March  25,  1997,  including  100  percent  of  the  time  during  the 
month  of  February  1997.  On  December  21,  1996,  an  auto  dialer  alarm  system  was 
installed  on  the  FTO  system  to  enable  Parsons  ES  to  be  promptly  notified  when  a 
system  shutdown  occurred. 

In  January  1997,  the  FTO  system  shut  down  twice  due  to  a  low  supplemental  fuel 
pressure  propane  reading  that  was  caused  by  very  cold  ambient  temperatures  (minus 
27°F).  At  very  low  ambient  temperatures  (subzero),  the  vapor  pressure  from  the 
propane  tank  is  reduced,  resulting  in  low  supplemental  fuel  vapor  pressure  shut  down 
of  the  FTO  treatment  unit.  The  pressure  regulator  for  supplemental  fuel  located  at  the 
propane  tank  was  increased,  which  alleviated  the  problem  of  shut  down  associated  with 
low- vapor-pressure  readings  due  to  extreme  cold  temperatures. 

A  special  consideration  for  operation  of  the  FTO  unit  is  the  influent  vapor  oxygen 
concentration.  During  the  week  of  October  14,  1996,  Thermatrix  conducted 
performance  tests  to  determine  the  lowest  influent  oxygen  concentration  at  which  the 
unit  can  operate.  During  the  tests,  it  was  determined  that  the  FTO  unit  could  operate 
effectively  at  an  influent  oxygen  concentration  of  12  percent.  The  influent  oxygen 
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concentrations  prior  to  dilution  (direct  from  the  vent  wells)  typically  ranged  from  9  to 
19  percent.  Post-dilution  influent  oxygen  concentrations  were  typically  above  12 
percent.  The  oxygen  content  is  critical  to  ensure  complete  stoichiometric  combustion 
of  all  chemical  constituents  present  in  the  vapor  stream. 

Regular  monthly  maintenance  for  the  Thermatrix  FTO  system  is  minimal.  Because 
the  unit  is  relatively  simple  to  operate,  Base  personnel  (technicians)  can  be  trained  to 
perform  regular  maintenance.  Regular  maintenance  which  will  require  1  to  3  hours  per 
week,  would  typically  include  checking  the  supplemental  fuel  and  supply  emptying  the 
condensate  tank.  If  a  scrubber  were  required,  regular  maintenance  may  require  an 
additional  8  hours  per  week  of  technical  oversight.  If  fuel  is  supplied  from  a  storage 
tank  then  fuel  levels  must  be  monitored,  and  new  supply  ordered,  to  ensure 
uninterrupted  system  operation.  The  condensate  knock-out  tank  must  be  monitored  and 
emptied  on  a  regular  basis.  During  FTO  testing  the  30  gallon  knock-out  tank  was 
emptied  twice,  and  the  condensate  was  disposed  of  through  the  Site  FT-002 
groundwater  treatment  system. 

3.4  Technology  Performance  Summary 

The  treatment  efficiency  results  indicate  that  the  FTO  unit  was  99.96  percent 
efficient  at  removing  THC  and  between  99.98  and  100  percent  efficient  at  removing 
benzene,  TCE,  and  PCE  from  extracted  soil  vapors.  The  treatment  efficiencies 
represent  the  percent  reduction  in  concentrations  between  constiments  detected  by  the 
laboratory  in  the  FTO  system  influent  and  effluent  vapor  streams. 

The  total  cost  for  FTO  system  monitoring  and  operation  for  a  total  of  210  days  over 
a  30-week  period  from  August  27,  1996  to  March  25,  1997,  was  $73,934  (Table  3.3). 
Based  on  8,162  pounds  of  THC  removed  (Table  3.1),  the  treatment  cost  is  equivalent 
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to  $9.05  per  pound.  During  this  pilot  study,  influent  THC  concentrations  ranged  from 
12  to  6,000  ppmv  from  the  wells. 

Once  periodic  and  initial  mechanical  problems  were  corrected  and  air  flow 
conditions  were  balanced,  the  system  proved  to  be  reliable  and  was  operational  96 
percent  of  the  time  between  December  6,  1996  and  March  25,  1997.  The  Thermatrix 
FTO  system  is  designed  to  operate  unmanned;  however,  approximately  12  hours  per 
month  should  be  anticipated  for  maintenance  and  monitoring  activities.  System  checks, 
influent/effluent  sampling,  disposal  of  condensate,  and  supplemental  fiiel  monitoring 
will  require  approximately  3  hours  of  technician  labor  each  week. 

Recommendations  for  improvements  to  the  FTO  unit  would  include  an  automated 
control  for  monitoring  and  maintaining  influent  oxygen  concentrations  at  a  minimum  of 
12  percent  oxygen  using  ambient  air.  The  automated  oxygen  control  should  be  tied 
into  the  ambient  air  bleed-in  value. 

Based  on  vendor  information  and  the  Site  FT-002  demonstration  at  Plattsburgh 
AFB,  the  Thermatrix  FTO  technology  is  an  effective  method  of  treating  a  mixed  vapor 
stream  containing  aromatic  and  CAHs  in  extracted  soil  vapors  at  this  site. 

4.0  FULL  SCALE  VAPOR  RECOVERY  AND  TREATMENT  FOR  SITE  FT-002 

This  section  evaluates  full-scale  design  considerations  for  SVE  and  alternatives  for 
soil  vapor  treatment  at  Site  FT-002  at  Plattsburgh  AFB. 

4.1  Full-Scale  Design  Considerations 

Test  data  necessary  for  full-scale  design  of  an  SVE  and  treatment  system  include 
vapor  extraction  rates,  soil  vapor  VOC  and  oxygen  concentrations,  and  NYSDEC  air 
emission  permitting  requirements.  These  data  are  presented  in  Tables  3.1  and  3.2.  Air 
permitting  requirements  are  reviewed  in  Section  2.2.1 
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The  Action  Memorandum  (Parson  ES,  1996b)  for  Site  FT-C)02  stated  that  SVE 
would  be  required  for  all  vadose  zone  wells  at  which  soil  gas  was  found  to  contain 
TCE,  and  that  bioventing  would  be  initiated  at  wells  that  do  not  contain  TCE.  During 
the  FTO  demonstration,  testing  was  conducted  using  SVE  wells  (MW- 108  and 
VE/VW-2  through  -14).  Vapor  well  VE/VW-3  did  not  have  measurable  concentrations 
of  TCE,  and  VW-4  had  TCE  concentrations  of  less  than  0.1  ppmv  (Table  3.1).  The 
areal  extent  of  the  TCE-impacted  area  is  outlined  on  Figure  3.1. 

Parsons  ES  (1997a)  submitted  an  emission  control  evaluation  for  the  operation  of  the 
SVE  system  at  Fire  Training  Area  FT-002  to  OHM.  An  amendment  to  the  evaluation 
was  submitted  to  OHM  in  March,  1997  (Parsons  ES,  1997b).  The  evaluation 
considered  various  SVE  system  operating  scenarios  and  conducted  computer 
simulations  using  Air  Guide-1  (NYSDEC,  1991)  dispersion  formulas  published  by 
NYSDEC.  The  results  of  the  emission  control  evaluation  indicate  the  most  appropriate 
vapor  control  and  treatment  scenario  for  TCE  contaminated  vapors  would  include: 
extracting  and  treating  soil  vapors  from  VE/VW-5,  -6,  -7,  -10,  -11,  -12,  -13,  and  -14, 
and  extracting  and  discharging  to  the  atmosphere  soil  vapors  recovered  from  VE/VW- 
1,  -2,  -3,  -4,  -8,  and  -9.  Soil  vapors  would  be  extracted  from  each  well  at  a  rate  of  75 
scfm  and  emission  control  equipment  would  be  required  to  meet  a  DRE  of  87  %  for  the 
treated  air  stream  to  be  in  compliance  with  NYSDEC  air  emission  guidelines.  This 
scenario  would  require  emission  control  equipment  capable  of  treating  a  minimum  of 
500  to  600  scfm  of  soil  vapor. 

Typically  during  operation  of  an  SVE  system,  vapor  recovery  may  at  some  point 
become  diffusion  limited.  A  diffusion-limited  state  occurs  when  the  rate  of  chemical 
mass  recovery  becomes  a  function  of  the  rate  at  which  chemicals  desorb  or  volatilize 
from  solid  or  liquid  phase  into  a  vapor  phase.  When  the  system  has  reached  a 
diffusion-limited  state,  high  extraction  rates  do  not  produce  higher  contaminant 
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removal  rates  and  pulsed  vapor  extraction  or  cycling  between  wells  may  be  the  most 
efficient  method  of  operation  for  removal  of  chemical  mass. 

Using  results  from  a  bioventing  pilot  test  (Parson  ES,  1992),  a  fuel  hydrocarbon 
biodegradation  rate  at  the  site  of  400  kg  of  TPH  per  day  is  estimated.  Assuming  an 
average  decrease  of  15  percent  in  soil  gas  oxygen  concentrations  from  the  outer  site 
perimeter  to  a  vent  well,  an  average  soil  vapor  extraction  rate  of  264  scfin  across  the 
area  of  hydrocarbon  contamination  would  be  sufficient  to  provide  the  oxygen  required 
to  support  hydrocarbon  biodegradation  processes.  An  optimum  vapor  extraction  rate 
for  bioventing  at  the  site  is  expected  to  fall  between  260  and  300  scfm.  Actual  vapor 
recovery  rates  should  be  optimized  during  full-scale  startup  and  will  be  a  function  of 
vapor  recovery  rates,  chemical  mass  recovery  ,  and  oxygen  concentrations  in  soil. 

4.2  Cost  Comparison  of  Vapor  Treatment  Technologies 

A  cost  comparison  was  developed  for  four  soil  vapor  treatment  technologies, 
including  FTO,  resin  bed  adsorption,  catalytic  oxidation,  and  activated  carbon.  The 
purpose  of  the  cost  comparison  was  to  develop  an  approximate  range  of  expected  costs 
necessary  to  treat  soil  vapors  at  Site  FT-022  over  a  3-year  period.  Full-scale  design 
considerations  identified  in  Section  4.1  include  operation  of  a  soil  vapor  treatment 
system  at  a  vapor  flow  rate  of  between  500  and  600  scfm  with  a  required  DRE  for 
TCE  of  87  percent. 

Soil  vapor  treatment  system  vendors  were  requested  to  provide  a  cost  proposal  for  a 
soil  vapor  treatment  system  assuming:  soil  vapor  flow  rate  of  500  scfm,  average 
influent  THC  concentration  of  1,100  ppmv,  average  influent  TCE  concentration  of  21 
ppmv,  and  a  required  DRE  of  87  percent  for  TCE.  Based  on  a  500-scfm  flow  rate,  the 
expected  chemical  mass  recoveries  are  191  pounds  per  day  (87  kilograms  per  day)  of 
THC  and  3.9  pounds  per  day  (1.77  kilograms  per  day)  of  TCE.  Vapor  concentrations 
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observed  for  specific  chemical  constituents  detected  at  the  site  are  listed  in  Table  3.1 
and  in  Appendix  B.  The  vendor  estimates  for  soil  vapor  treatment  systems  are 
presented  in  Appendix  C. 

The  results  of  the  comparative  cost  evaluation  are  summarized  in  Table  4.1  and 
presented  graphically  in  Figure  4.1.  The  results  of  the  cumulative  cost  comparison 
show  that  over  a  3-year  period  of  operation,  capital  and  operation  and  maintenance 
costs  for  thermal,  catalytic,  or  resin  bed  soil  vapor  treatment  systems  range  from 
$264,000  to  $310,000.  Activated  carbon  treatment  (cumulative  cost  of  $3.6  million) 
was  not  considered  a  cost  effective  treatment  technology  for  this  site.  The  soil  vapor 
treatment  vendors  have  indicated  that  their  respective  treatment  technologies  are 
capable  of  achieving  a  minimum  required  DRE  of  87  percent  for  TCE.  The  costs  of 
treating  THC  using  the  thermal,  catalytic,  or  resin  bed  treatment  technology  range  from 
approximately  $1.86  to  $3.45  per  pound  ($0.85  to  $1.56  per  kilogram),  over  a  one 
year  period,  and  approximately  $1.27  to  $1.48  per  pound  ($0.57  to  $0.67  per 
kilogram)  over  a  3-year  period  of  operation. 

The  most  appropriate  treatment  technology  will  be  a  function  of  the  duration  that  the 
system  will  be  operating  onsite  and  the  expected  change  in  soil  vapor  concentrations 
over  that  time  period.  More  detailed  vendor  cost  estimates  would  be  required  prior  to 
selecting  the  most  appropriate  treatment  technology.  Consideration  also  would  need  to 
be  given  to  other  factors  such  as  vendor  product  warranties,  durability  of  system 
components,  component  replacement  costs  and  frequency  of  replacement,  and  overall 
vendor  reliability. 
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TABLE  4.1 

COST  COMPARISON  OF  FULL-SCALE  VAPOR  TREATMENT  TECHNOLOGIES 

FLAMELESS  THERMAL  OXroATION  DEMONSTRATION 
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=  Estimated  cost. 

The  cost  per  pound  of  THC  treated  equals  the  cummulative  costs  divided  by  the  cummulative  number  of  days  of  operation, 
assuming  mass  recovery  of  THC  at  191  Ib/day,  and  vapor  flow  rate  of  500  scfin. 

Actual  propane  fuel  costs  at  Plattsburgh  AFB  are  $1.1 5/gallon  or  $  12.55/MM  BTU  assuming  91,600  BTU  per  gallon. 


$350,000 
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APPENDIX  A 


PIPING  AND  INSTRUMENTATION  DIAGRAMS 
AND  VENDOR  INFORMATION 
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Denver,  Colorado 


Halogenated  VOC  Abatement 


FLAMEL^S  THERMAL  OXIDATION 


Flameless  Thermal  Dxidizer  System  for  Herbicide  Plant  CVOCs 
Fully  Automated,  High  Alldy  Reactor  with  guENCH 
1  500  SCFM  Total  Flow 


INTRODUCTION 

Am^or  chemical  company  has  installed 
(1995)  and  is  operating  a  Thermatrix 
flameless  thermal  oxidation  s)'stem  for 
treatment  of  methylene  chloride  emissions 
from  herbicide  production.  Prior  to  this 
installation,  traditional  flame-based  technology 
was  the  corporate  standard  for  this  application. 

PROCESS  DESCRIPTION 

The  herbicide  manufacturing  process  consists 
of  various  unit  operations  that  continuously 
or  intermittently  vent  process  gases  containing 
chlorinated  VOCs.  The  combined  vent  stream 
includes  275  pounds  per  hour  methylene 
chloride,  sbc  pounds  per  hour  CO,  and  traces 
of  methanol,  formaldehyde  and 
dichloromethyl  ether.  Venting  results  from 
equipment  de-pressurization,  controlled 
process  venting,  equipment  purges,  batch 
chemical  transfers  and  normal  breathing 
losses.  Vents  are  collected  and  routed  to  the 
Thermatrix  system  for  treatment. 

THERMATRIX  SYSTEM 
DESCRIPTION 

The  skid-mounted,  fully  automated  abatement 

system  consists  of  a  Thermatrix  reactor  and  an  effluent  gas  quench  which  feeds  directly  to  a  preexisting 
scrubber  system.  The  system  is  designed  for  a  total  flow  of  1500  scfm.  Prior  to  shipping,  the  system  was 
preassembled  and  modularized  to  the  extent  possible  to  minimize  on-site  installation  work  scope. 

The  system  is  fed  by  two  vent  collection  headers  which  are  combined  immediately  prior  to  entering  the  main 
fume  line.  Both  streams  are  water  saturated,  with  one  containing  high  concentrations  of  VOCs  inerted  with 
nitrogen  to  reduce  flammability.  The  second  stream  contains  relatively  low  concentrations  of  VOCs  and  is 
continuously  purged  with  air. 

During  operation,  combustion  air  is  added  to  the  combined  vent  streams  in  the  main  fume  line  to  maintain  a 
minimum  oxygen  concentration.  The  prembced  fume  is  then  introduced  to  the  Thermatrix  reactor,  where  the 
organics  are  oxidized  to  carbon  dioxide  and  water  vapor.  An  acid  gas  (HCl)  is  produced  and  quenched,  then  sent 
directly  to  a  pre-existing  caustic  scrubber  for  neutralization.  All  materials  of  construction  are  appropriate  for  the 
processing  of  corrosive  gases. 

INSTALLj^TIDN,  COMMISSIDNING  &  PERFORMANCE  TESTING 

Dn-site  installation  was  completed  in  less  than  6  days.  Performance  testing  and  analysis  were  performed  by  a 
laboratory  using  ERA  test  protocol  methods  18  and  25.  Inlet  samples  containing  up  to  300  ppm  of  total 
hydrocarbons  were  taken  from  the  main  fume  line.  Outlet  samples  collected  at  the  stack  revved  undetectable 
hydrocarbons  at  a  1  ppm  detection  limit 

A  TOTAL  SOLUTION 

This  Thermatrix  application  has  been  field  proven  to  be  safe,  economical  and  effective. 

Direct  comparison  with  alternative  technologies  reveals  similar  capital  costs  with  ■§  M  i 

significantly  lower  operating  costs,  higher  DRE,  and  improved  on-line  availability.  The 
demonstrated  advantages  of  the  technology  helped  facilitate  the  permitting  process  while 

providing  a  total  solution  for  this  client’s  “hard  to  treat”  CVOC  abatement  application,  ...lOChflOl 
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Thermatrix  Inc. 

...Technology  beyond  Compliance 

Flameless  Thermal  Oxidizers  for  VOC  and  HAP  Control 

GS  Series:  Gas  Preheated.  “Straight-through”  design .  ^ 

Features:  BC^ 

-  Guaranteed  99.99%  VOC  Destruction, 
including  Chlorinated  compounds 

-  Ultra  Low  NOx... below  2  ppm  porom  inen  Meoi* 

-  Approved  for  use  in  flameproof  areas  ^°*** 

-  Best  on  fumes  with  richer  VOC  concentrations  \  ® 

-  Available  with  top  down  or  bottom  up  preheat  X  ^ 

Typical  Applications:  Process  vents,  Wastewater 
treatment,  Remediation,  Fuel  storage  and  transfer. 


^G^S;enes^ 

Features: 

-  Guaranteed  99.99%  VOC  Destruction, 
including  Chlorinated  compounds 

-  Ultra  low  NOx.. .below  2  ppm 

-  Approved  for  use  in  flameproof  areas 

-  Best  on  fume  streams  with  leaner  VOC  concentrations 


Porous  Inert 
Media 


Typical  Applications:  Process  vents.  Wastewater 
treatment.  Thermal  Desorber  off-gas  treatment. 
Paint  Booths 
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TECHNaLaGY  BEYOND  COMPLIANCE 

Thcrmatrix  Inc.  has  developed  an  innovative  technology  which  has  been  field  proven  to  consistently  achieve 
VOC  and  HAP  destruction/removal  efficiencies  (DREs)  of  99,99%  or  greater.  This  unique,  flameless 
technology  pro\ides  safe,  cost  effective  treatment  of  a  wide  range  of  industrial  pollutants.  Only  the 
Thermatrix  process  is  able  to  guarantee  greater  than  99.99%  destruction  efficiencies  and  ultra  low  NOx 
emissions,  typically  below  2  ppm. 

Thermatrix  technology  exhibits  significant  advantages  over  traditional  treaunent  technologies.  These 
advantages  allow  our  clients  to  take  a  fundamentally  different  approach  to  process  emission  control. 
Thermatrix  systems,  due  to  their  safety  and  stability,  can  be  located  directly  in  the  client’s  process  at  the 
source  of  emission.  This  cost  effective,  pollution  prevendon  approach  can  dramatically  reduce  the  volume  of 
emissions  treated  while  achieving  maximum  reduction  in  overall  emissions.  Cost  savings  are  realized  by  the 
installation  of  smaller,  more  energy  efficient  systems  while  the  high  DRE  can  favorably  influence  emission 
averaging  and  even  provide  emission  credits. 


In  the  Thermatrix  process,  organic  compounds  are  oxidized  in  an  inert  ceramic  bed,  without  flames  or 
catalysts,  into  harmless  carbon  dioxide  and  water  vapor  or  easily  neutralized  acid  gases.  While  traditional 
flame-based  thermal  oxidation  relies  on  the  flame  for  both  fume  mbdng  and  reaction,  the  Thermatrix 
process  completely  decouples  fume  mixing  from  the  oxidation  reaction.  This  allows  greater  flexibility  and 
control  and  eliminates  products  of  incomplete  combustion  (PlCs).  The  absence  of  catalysts  also  avoids  any 
chance  of  poisoning  or  sintering  the  matrix. 

THE  MATRIX 

The  basis  for  the  Thermatrix  process  is  a  “porous  inert  matrix.”  This  matrix  fosters  conditions  necessary  to 
establish  a  very  efficient  and  stable  reaction  zone,  allowing  flameless  oxidation  of  organic  compounds 
outside  their  respective  flammability  limits.  The  rate  of  oxidation  in  this  matrix  is  much  faster  than  with 
traditional  treatment  technologies,  rendering  residence  time  a  non-factor.  Also,  in  contrast  to  catalytic 
oxidizers,  pressure  drop  across  the  system  is  very  low  due  to  the  high  void  space  ratio  (70%)  in  the  matrix. 

The  three  primary  attributes  of  the  porous  inert  matrix  that  promote  flameless  oxidation  are  its  interstitial 
geometry  (enhances  mixing),  thermal  inertia  (promotes  stability),  and  surface  characteristics  (augments 
heat  transfer).  The  thermal  properties  of  the  matrix  allow  the  pre-reaction  area,  or  “mixing  zone,  to  be  near 
ambient  temperature  while  the  reaction  zone  is  at  the  appropriate  oxidation  temperatures. 

The  properties  of  the  matrix  allow  for  very  effective  abatement  of  halogenated  organics.  Halogenated 
organics  do  not  effect  destruction  efficiency  or  system  life,  as  appropriate  corrosion  resistant  materials  are 
used  for  each  application.  Post-reactor  acid  gas  scrubbing  can  be  provided  as  needed. 

Maximum  temperatures  in  the  reaction  zone  remain  well  below  those  of  a  flame,  resulting  in  extremely 
energy  efficient  operation  with  very  low  formation  of  thermal  NOx.  Using  a  porous 
inert  matrix  to  support  the  oxidation  reaction  results  in  several  performance,  safety 
and  process  control  related  advantages. 
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THE  PROCESS 


During  initial  startup  of  the  unit,  the  matrix  is  pre-heated  and  the  desired  temperature  profile  is  established. 

Once  in  profile,  the  preheater  is  completely  isolated  from  the  system  and  fume  processing  can  begin.  As 
the  fume  enters  the  ambient  mixing  zone  of  the  reactor,  turbulence  intimately  mbces  the  hydrocarbons  and 
air.  The  ambient  mixing  zone,  with  its  large  thermal  mass,  adds  to  the  safety  of  the  system  by  acting  to 
prevent  flashback.  As  the  well-mixed,  ambient  stream  moves  through  the  matrix  it  is  heated  to  oxidation 
temperature  as  it  reaches  the  reaction  zone.  The  matrix  design  physically  forces  the  entire  fume  stream  to 
pass  through  the  reaction  zone  w'hich  ensures  complete  destruction  of  the  organic  compounds  and  results  in 
consistendy  high  DREs.  Heat  released  by  the  exothermic  oxidation  reaction  is  absorbed  by  the  matrix, 
providing  the  thermal  momentum  needed  to  maintain  the  process. 

Emissions  which  vary  \ridely  in  fume  flow  and  concentration,  as  in  batch  chemical  manufacturing,  are  ideally 
suited  for  the  thermally  efficient  Thermatrix  process.  Energy,  in  the  form  of  heat,  is  stored  in  the  matrix 
between  peaks  in  organic  loading.  This  “buffering”  capability  enables  the  system  to  efficiendy  process  fume 
on  very  short  nodce  without  addidonal  energy  input  For  intermittent  operations,  such  as  those  which  shut 
down  overnight  or  on  weekends,  air  flow  through  the  insulated  reactor  is  significandy  reduced  to  help 
maintain  appropriate  temperature  profile.  This  operational  stand-by,  or  “ready  idle  mode,  gready  reduces 
operating  costs  and  prolongs  system  life  by  minimizing  thermal  cycling. 

Control  of  the  Thermatrix  oxidizer  is  simple  and  straightforward.  The  same  thermal  inertia  that  buffers 
system  reaction  to  fluctuating  process  conditions  also  provides  ample  response  time  to  control  the  reaction. 
Process  control  components  maintain  desired  operating  temperatures  by  managing  the  heating  value 
(enthalpy)  of  the  incoming  fume.  For  organic  rich  or  oxygen  deficient  streams,  dilution  air  is  mixed  with  the 
fume  to  maintain  the  matrix  at  desired  operating  temperatures;  for  lean  fume  streams,  supplemental  energy 
is  added  to  maintain  the  oxidation  reaction.  The  typical  process  control  scheme  is  a  simple  temperature  loop 
controlling  the  addition  of  air  or  fuel  to  the  incoming  fume  stream. 

THE  TOTAL  SOLUTION 

Thermatrix  has  the  experience  and  expertise  to  provide  total  solutions  for  a  wide  range  of  environmental 
problems.  We  have  designed,  installed,  and  successfully  operated  full-scale,  “turnkey”  systems  for  numerous 
industrial  applications. 

Thermatrix  systems  are  simple,  robust,  highly  efficient  and  can  provide  unique  cost  savings  not  available  with 
more  traditional  emission  control  approaches.  In  many  industrial  applications,  life  cycle  costs  have  been  field 
proven  to  be  significantly  lower  than  those  of  alternative  solutions.  Whether  you  need  to  replace  an  existing, 
more  expensive  technology  or  control  new  emissions  from  expanding  production,  call  us  today  and  let 
Thermatrix  cost  effectively  take  you  to  the  next  kvcL.beyond  compliance. 


Flameless  Thermal  Oxidation 


TECHNQLDGY  BEYOND  COMPLIANCE 


COST  EFFECTIVE  TECHNDLaGY  INTEGRATION 


Flameless  Thermal  Oxidation  can  be  eflfectively  utilized  over  a  wide  range  of  organic  abatement  applications. 

The  unique  ad\^ntages  of  the  technology  make  possible  cost  saving  emission  control  approaches  not 
traditionally  associated  with  VOC  abatement.  The  safety  and  scalability  of  the  flameless  Thenmatrix  device 
allows  for  placement  in  flameproof  areas  treating  smaller,  more  concentrated  point  sources.  This,  coupled 
with  high  DREs,  can  often  significantly  reduce  the  total  volume  of  emissions  treated  while  still  attaining 
overall  emission  reduction  goals. 


FLAMELESS  THERMAL  OXIDATION  ADVANTAGES: 


■  Guaranteed  99.99%  DRE,  including  halogenated  organics 

■  Ultra  low  NOx...  less  than  2  ppm 

■  Destructive  process  produces  no  secondary  organic  waste  stream 

■  Energy  efficient  operation,  self-sustaining  down  to  10  BTU/cf^  in  fume 

■  Approved  for  classified  areas...  can  be  located  directly  at  emission  source 

■  Stable  operation  when  responding  to  variable  organic  loading 

■  Matrix  is  completely  inert,  with  no  catalysts  to  foul 

■  Superior  turndown  capability  better  addresses  minimum  baseload  conditions, 
reducing  operating  costs 

■  Easily  permitted...  no  continuous  emission  monitoring  required 
I  Creates  potential  for  emission  credits 


THE  TOTAL  SOLUTION 

Thermatrix  has  the  engineering  experience  and  expertise  to  provide  a  total  solution  to  your  environmental 
problem.  We  specialize  in  full-scale,  “turnkey”  VOC  abatement  systems. 

Thermatrix  systems  are  simple,  robust,  highly  efficient  and  can  provide  unique  cost  savings  not  possible  with 
more  traditional  emission  control  approaches.  In  many  industrial  applications,  life  cycle  costs  have  been  field 
proven  to  be  significantly  lower  than  alternative  solutions.  Whether  you  need  to  replace  an  existing,  more 
expensive  technology  or  control  new  emissions  from  expanding  production,  call  us  today  and  let  Thermatrix 
cost  effectively  take  you  to  the  next  level...^on^f  compliance. 
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ABSTRACT 

The  Thermatrix  thermal  oxidation  technology  is  a  unique,  flameless  oxidation 
process  that  is  accomplished  in  a  packed-bed  inert  matrix.  In  just  over  two  years  of 
commercial  application  the  technology  has  been  shown  effective  in  destroying  a  wide 
variety  of  organic  compounds  mcluding  chlorinated  and  sulfonated  hydrocarbons. 
Performance  testing  conducted  to  date  demonstrates  the  technology  is  capable  of 
achieving  destruction  and  removal  efficiencies  (DREs)  in  excess  of  99.99%  with  the 
concurrent  production  of  extremely  low  quantities  of  thermal  NOx  and  carbon  monoxide. 

The  technology  has  been  successfully  applied  in  the  treatment  of:  chlorinated 
hydrocarbons  separated  from  waste  water,  fugitive  emissions  from  spray  painting 
operations,  and  volatile  organic  compound  (VOC)  emissions  from  refinery  operations. 
This  year  successful  treatment  and  remediation  applications  of  the  emerging  Thermatrix 
oxidation  technology  have  been  extended.  Current  technology  development  and 
application  project  activities  include:  the  treatment  of  VOCs  and  chlorinated  organic 
compounds  separated  from  contaminated  sods,  the  processing  of  off-gases  containing 
total  reduced  sulfur  (TRS)  compounds,  the  abatement  of  chemical  vapor  releases  from 
manufacturing  and  refinery  operations  and  on-going  technology  demonstrations  at  DOE 
and  DOD  sites. 

This  paper  presents  and  summarizes:  current  technology  development  activities, 
advances  in  the  design  of  treatment  systems  based  on  the  Thermatrix  thermal  oxidation 
technology,  and  performance  achievements  in  system  operations  at  multiple  project  sites. 

INTRODUCTION 

The  Thermatrix  technology  is  a  unique,  proprietary,  patented  technology  for  the 
flameless  thermal  oxidation  of  noxious  emissions  which  arise  the  normal  course  of 
operations  in  the  oil  and  gas,  chemical,  pharmaceutical,  manufacturing  and  environmental 
remediation  industries.  Thermatrix  pioneered  its  thermal  oxidation  technology  for  the 
highly  efficient,  controlled,  non-flame  oxidation  of  VOCs  in  a  ceramic  matrix  called  a 
“packed  bed”.  The  oxidation  of  organics  occurs  in  a  “reaction  zone”  contained  within 
the  bed  of  chemically  inert  ceramic  materials  typically  operated  at  1600-1850®F. 


In  its  simplest  form,  the  packed-bed  device,  shown  in  Figure  1,  consists  of  an 
insulated  cylinder  containing  a  heated  ceramic  matrix.  In  operation,  the  VOC  stream,  and 
any  air  required  to  support  the  oxidation  reaction  is  passed  into  the  bottom  of  the 
preheated  bed  and  moves  upward  through  the  matrix  The  temperature  of  the  incoming 
gas  rises  as  it  picks  up  heat  from  the  bed  until  the  oxidation  temperature  of  the  organic  is 
attained.  Once  the  reaction  temperature  has  been  reached,  the  organics  in  the  VOC 
stream  oxidize  creating  a  stabilized  reaction  zone  as  heat  is  given  up  to  the  surrounding 
matrix.  The  large  thermal  mass  of  the  bed  also  enables  it  to  store  or  release  large  amounts 
of  heat  without  rapid  changes  in  temperature.  In  many  cases  the  VOC  stream  may 
already  contain  adequate  heating  value  to  sustain  the  bed  temperatures.  If  needed, 
supplemental  energy  can  be  provided  from  either  an  electrical  heater  or  by  enriching  the 
mixture  with  natural  gas  or  propane. 

Figure  2  schematically  presents  a  basic  technology  enhancement,  i.e.,  internal 
oxidation  heat  recuperation.  Heat  recuperation  in  a  Thermatrix  thermal  oxidation  unit  is 
accomplished  by  flowing  the  incoming  and  exiting  gases  counter-cuirently  with  metal 
tube  separation.^^^  In  this  manner,  heat  produced  during  oxidation  of  the  organic 
constituents  is  used  to  raise  the  temperature  of  the  incoming  gas  mixture.  This  style  of 
reactor  provides  operational  and  economic  process  advantages  especially  in  the  treatment 
of  highly  energetic  feed  streams,  e.g.,  those  streams  containing  organic  compounds  in 
concentrations  near  the  lower  explosive  limit  (L.E.L.). 

TECHNOLOGY  APPLICATIONS  AND  TEST  RESULTS 

Wastewater  Treatment 


In  an  effort  to  voluntarily  reduce  emissions,  a  chemical  company  identified  a 
wastewater  stream  as  a  significant  source  of  uncontrolled  emissions.  The  wastewater  is 
generated  by  steam  jet  eductors  from  a  vacuum  column  used  in  a  chemical  manufacturing 
process.  The  condensed  steam  from  the  jet  eductors  is  contaminated  with  530  ppmw  of 
ethyl  chloride  and  smaller  quantities  of  butyl  chloride,  benzyl  chloride  and  non- 
chlorinated  organics,  primarily  toluene. 

The  wastewater  treatment  project  was  on  an  extremely  aggressive  time  line  to  meet 
corporate  emission  reduction  deadlines.  The  project  scope  provided  for  the  design, 
manufacture,  and  pre-assembly  of  a  complete  unitized,  skidded  system  in  less  than  eight 
weeks  to  allow  on-site  installation,  commissioning  and  start-up  to  be  completed  within 
four  weeks. 

Thermatrix  designed,  fabricated  and  supplied  a  100  scfm  electrically  heated  reactor 
as  part  of  the  work  scope  for  this  client.  The  reactor  was  integrated  into  an  abatement 
system  consisting  of  an  air  stripper,  knock-out  pot,  flameless  oxidizer,  HCl  scrubbing 
system  and  fully  automated  controls. 
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Flameless  Thermal  Oxidizer 
with  Internal  Heat  Recovery 

Figure  2 


Approximately  50  gpm  of  wastewater  is  admitted  to  the  air  stripping  column  that  is 
designed  to  remove  99.9%  of  the  volatiles  and  produce  a  moist  air  stream  containing  the 
organics.  The  cleaned  water  is  recycled  to  the  plant,  while  the  100-scfm  stripper  off-gas 
is  conveyed  through  a  knock-out  pot  and  demister  before  entering  the  flameless  oxidizer, 
where  99.99%  destruction  of  the  organics  has  been  demonstrated  achievable.  The 
oxidation  reaction  produces  CO2,  H2O  and  HQ.  Upon  exiting  the  oxidizer,  the  gases  are 
quenched  and  admitted  to  the  scrubbing  tower,  where  99%  of  the  HQ  gas  is  removed. 

The  scrubber  water  is  discharged  from  the  system  to  the  plant  waste  water  system  and  the 
organic-free  and  acid-free  gases  exit  the  scrubber  to  atmosphere. 

To  minimize  the  on-site  work  scope,  the  treatment  system  was  designed  and  pre¬ 
assembled  complete  with  aU  piping,  instrumentation  and  electric  power  systems.  The  on¬ 
site  scope  required  only  completing  the  few  process  piping  tie  ins,  terminating  a  single 
power  feeder  and  multi-conductor  control  cable,  and  erecting  the  stripping  and  scrubbing 
towers  which  are  too  tall  to  be  transported  in  place.  Pile  foundations,  field  piping  and 
electrical  runs  and  certain  site  improvements  were  completed  while  the  system  was  being 
manufactured. 

The  system  was  installed,  started-up  and  commissioned  without  any  significant 
delays.  The  system  has  been  operating  successfully  since  January  1993.  The  air  permit 
for  the  system  was  issued  by  state  authorities  in  30  days. 

Refinery  Applications 

API  Separator  Emission  Treatment 

A  petroleum  refining  company  contracted  with  Thermatrix  to  provide  a  thermal 
oxidation  system  which  utilizes  a  recuperative  unit  to  abate  the  hydrocarbon  emissions 
from  two  American  Petroleum  Institute  (API)  separators.  The  project  was  driven  by 
benzene  National  Emission  Standards  for  Hazardous  Air  Pollutants  (NESHAP’s)  for 
wastewater  treatment  (40  CFR  61,  Subpart  FF).  A  client  obtained  extension  required 
that  the  facility  be  in  full  regulatory  compliance  by  January  1995. 

The  project  called  for  Thermatrix  to  provide  a  complete  skid  mounted  system  with 
internal  heat  recovery  efficiency  of  no  less  that  65%.  The  thermal  oxidation  system  treats 
the  vapors  from  several  locations  in  the  plant  which  are  manifolded  into  the  suction  of 
two  sets  of  blowers  and  ducted  to  the  thermal  oxidation  system.  These  sources  include: 
two  API  oil/water  separator  covers  and  a  number  of  skimmed  oil  sumps  and  slop  oil 
tanks.  Figure  3  is  a  process  flow  sheet  overview  of  this  application. 

Thermatrix  provided  a  modularized  thermal  oxidation  system  with  a  stack.  Figure  4 
shows  the  system  general  arrangement.  The  system  is  capable  of  processing  1250  scfm 
of  plant  emissions.  Preliminary  performance  results  are  presented  in  Table  1  and 
demonstrate  the  capability  of  the  system  to  meet  established  performance  criteria. 
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FIGURE  4 

REFINERY  API  SEPARATOR  EMISSION  TREATMENT  SYSTEM 
GENERAL  ARRANGEMENT 
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Table  I 

Performance  Summary 

Thermatrix  Oxidizer  Treating  API  Separator  Emissions 


Sample 

Total  HC 
(ppmv) 

%DRE 

CO 

(ppmv) 

%C02 

%02 

%N2 

%CKi 

Inlet 

5200 

<10 

0.091 

21 

78 

0.021 

Outlet 

(<5)ND 

>99.9 

<10 

2.1 

19 

79 

<0.0002 

Oil  Recycling 

In  1994  Thermatrix  supplied  a  4000  scfm  thermal  oxidation  unit  for  use  in  an  oil 
recycling  operation.  The  client  for  this  unit  operates  a  transportable  waste-oil  recovery 
facility  that  manufactures  various  grades  of  fuel  oil  from  waste  lubricating  oils.  The 
manufacturing  process  consists  of  several  unit  operations  including  a  thermal-cracking 
reactor  that  continuously  vent  process  gases  containing  VOCs.  Venting  results  from 
entrained  air,  vaporized  waste,  light  hydrocarbon  non-condensable  gases  and  controlled 
process  venting.  The  incorporation  of  a  Thermatrix  unit  in  the  processmg  system 
mitigates  VOC  emissions.  Additionally,  a  firmed-tube  heat  exchanger  unit  is  used  to 
recover  heat  from  the  hot  Thermatrix  off-gas  to  provide  process  heating  requirements. 
The  heat  is  transferred  to  a  circulating  hot  oil  stream.  The  cooler  off-gas  exiting  the  heat 
recovery  unit  is  vented  to  atmosphere  through  a  stack. 

Preliminary  test  results  show  the  composition  of  the  Thermatrix/heat  recovery  unit  off¬ 
gas  meets  the  performance  criteria  established  for  the  project.  Performance  data  are 
presented  in  Table  2. 


Table  2 

Performance  Summary 

Thermatrix  Oxidizer  Treating  Waste-Oil  Recycling  VOCs 


Sample 

Total  HC 
(ppmv) 

%DRE 

CO 

(ppmv) 

%C02 

%02 

%N2 

%CH4 

Inlet  #1 

6400 

34 

1.1 

19 

78 

37 

Outlet  #1 

ND  (<0.5) 

>99.99 

ND 

(<10) 

2.9 

18 

79 

ND 

(0.0002) 

Outlet  #2 

ND  (<0.5) 

>99.99 

ND(<10) 

5.1 

13 

81 

ND 

(0.0002) 
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Treatment  of  Pulp  Plant  Non-Condensable  Gases 


In  the  Kraft  paper  production  process  a  solution  containing  sodium  hydroxide  and 
sodium  sulfide  is  used  in  the  treatment  of  wood  to  separate  the  wood’s  fiber  and  lignin 
components.  During  pulp  plant  operations  volatile  sulfur-bearing  VOCs  are  formed 
which  can  be  problematic  from  an  emissions  control  standpoint.  A  particularly 
problematic  source  of  sulfur-bearing  VOCs  associated  with  paper  production  is  the 
process  non-condensable  gases  (NCGs)  which  contain  significant  quantities  of  pinene, 
hydrogen  sulfide,  methyl  mercaptan,  dimethyl  sulfide  and  dimethyl  disulfide. 

In  1994,  Thermatrix  contracted  to  deliver  a  system  for  the  treatment  of  NCG  fumes 
at  a  pulp  mill.  The  system  is  comprised  of  a  gas  inlet  train,  a  stainless  steel  3000  scfm 
thermal  oxidizer,  a  quench,  a  wet  scrubber  and  stack.  Figures  5  and  6  schematically 
present  details  of  the  oxidizer  and  overall  system.  The  system  has  been  installed  at  the 
client’s  site  and  is  currently  in  the  startup  and  commissioning  phase  of  the  project.  Initial 
difficulties  were  encotmtered  in  the  startup  due  to  the  design  placement  of  the 
temperature  sensing  and  control  thermocouples.  These  difficulties  were  largely 
overcome  by  relocating  the  original  horizontal  thermocouples  to  a  vertical  orientation  in 
closer  proximity  to  the  reaction  zone  thereby  enabling  more  accurate  temperature 
monitoring  and  control. 

By  the  end  of  February  1995,  approximately  400  hours  of  operation  on  NCG  fumes 
had  been  logged.  In  limited  tests  the  following  performance  criteria  have  been 
demonstrated  for  the  system; 

Destruction  and  removal  efficiency  (DRE)  for  total  reduced  sulfur 
(TRS)  Compounds  >  99.99% 

Sulfur  dioxide  emission  rate  of  <15  ppm 
Sulfur  dioxide  (SO2)  removal  >99 .96% 

Hydrogen  sulfide  emission  rate  <  5  ppm 

Treatment  of  Chemical  Plant  Chlorinated  Volatile  Organic  Compound  Emissions 

In  January  1995  Thermatrix  successfully  commissioned  a  1500  scfm  skid-mounted 
system  consisting  of  a  Hastelloy^^^  oxidizer  and  a  quench/scrubber.  The  system  is 
currently  processing  methylene  chloride  emissions  generated  during  the  production  of 
pesticides.  The  system  is  designed  to  provide  >  99.99%  DRE  for  chlorinated 
hydrocarbons. 

PARTICIPATION  IN  DOD  AiND  DOE  TECHNOLOGY  DEMONSTRATION 
PROGRAMS 

The  Thermatrix  thermal  oxidation  technology  is  currently  being  demonstrated  in  two 
government-sponsored  irmovative  technology  demonstration  programs.  The  elements  of 
these  programs  are  presented  below: 
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Cutaway  Drawing  of  GS-3000M  Reactor 
Treatment  of  Pulp  Mill  Non-Condensable  Gases 


PULP  PLANT  NON-CONDENSABLE 
GAS  TREATMENT  SYSTEM 


U.S.  Naw 


Thermatrix  has  contracted  with  the  Navy  under  its  Navy  Environmental  Leadership 
to  demonstrate  the  effectiveness  of  the  thermal  oxidation  technology  in  treating  VOC 
emissions  from  the  fuel  farm  at  the  Naval  Air  Station  North  Island  (NASNI).  A  5  scftn 
electrically  heated  oxidizer  has  fabricated  for  use  in  this  demonstration.  The 
demonstration  will  be  performed  in  April  1995. 

Department  of  EnersTV 

The  Thermatrix  technology  is  applicable  to  the  in-situ  and  ex-situ  treatment  of  soils 
contaminated  with  organic  compounds  thorough  coupling  with  other  technologies,  e.g., 
soil  vapor  extraction  and  thermal  desorption.^^^  Thermatrix  will  demonstrate  its  thermal 
oxidation  in  the  treatment  of  chlorinated- VOCs  removed  from  the  vadose  zone  of  the  soil 
at  the  U.  S.  Department  of  Energy  Savannah  River  Laboratory  Site.  A  5  scfm  electrically 
heated  unit  will  be  used  in  this  demonstration  which  couples  soil  vapor  extraction 
technology  with  Thermatrix  thermal  oxidation  technology.  A  schematic  overview  of 
planned  demonstration  is  shown  in  Figure  7. 

CONCLUSIONS 

The  successful  application  case  histories  presented  above  attest  to  the  broad  base  of 
Thermatrix’s  thermal  oxidation  technology  in  providing  solutions  to  organic  compound 
treatment  and  site  remediation.  With  over  30  projects  completed  to  date,  the  Thermatrix 
thermal  oxidation  technology  has  rapidly  transitioned  from  an  innovative,  emerging 
technology  to  full-scale  application. 
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WESTINGHOUSE  SAVANNAH  RIVER  DEMONSTRATION 
INITIAL  RESULTS 


Notes:  l)Prior  to  the  initial  valving  of  fume  through  the  oxidizer  a  “system  blank”  sample  was  taken  while  the  pre-heated  i 

(1600“F)  was  operating  on  air  flow  only  (5  scfm).  No  organics  were  detected  at  a  detection  limit  ot  10  ppb. 

2) “>“  values  reflect  quantitation  limited  by  the  analytical  detection  limit  of  10  ppb  for  all  compounds. 

3)  Results  reported  here  are  from  sampling  April  10-14,  1995  except  for  4/25/95  entry. 
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April  14,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE;  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 

Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  7,  Site  FT-002,  Plattsburgh  AFB  CDRL 

A007A 

Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2,  and  3  which  constitute  Analytical  Data 
Report  No.  7  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the  vapor 
samples  collected  during  the  month  of  March  1997,  fi'om  the  flameless  thermal  oxidation 
(FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force  Base,  New  York. 
The  FTO  demonstration  at  this  site  has  been  completed  and  the  FTO  unit  was  shut  down  at 
13:57  hours  on  March  25,  1997,  and  removed  from  the  site  at  13:00  hours  on  March  27, 
1997.  The  March  samples  were  collected  using  the  revised  sampling  procedures  described 
in  Parsons  ES’s  March  13,  1997  letter  to  Mr.  Chuck  Wright  (Thermatrix,  Inc.)  (see 
Attachment  1).  The  destruction  efficiency  of  the  FTO  Unit,  calculated  using  March  1997 
data,  exceeded  99.87  percent  of  all  targeted  compounds.  This  data  report  is  being  sent 
within  4  working  days  of  receipt  of  the  final  analytical  laboratory  results  report.  The  March 
1997  data  represent  the  following  FTO  treatment  unit  operating  conditions: 

.  On  March  5,  1997,  Parsons  ES  collected  influent  (after  dilution  air  w^  added)  and 
effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which  was 
extracting  and  treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  the 
sample  collection.  Results  for  these  samples  are  used  to  evaluate  the  efficiency  of 
the  FTO  treatment  unit  to  destroy  volatile  organic  compounds  (VOCs)  in  a  gas 
stream  that  is  a  mixture  of  fuel  hydrocarbons  and  chlorinated  solvents.  Well 
VE/VW-6  was  selected  because  it  had  the  highest  detected  total  volatile 
hydrocarbon  (TVH)  concentration  (6,000  ppmv),  and  the  lowest  oxygen 
concentration  (0  percent  initially),  and  well  VE/VW-14  was  selected  because  it  had 
a  high  detected  trichlorethene  (TCE)  concentration  (35  ppmv). 
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.  On  March  6,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  added)  and 
effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which  was 
extracting  and  treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  the 
sample  collection.  Following  sample  collection.  Parsons  ES  switched  the  FTO 
treatment  unit  to  begin  treating  and  extracting  vapors  from  well  VE/VW-6  only. 
This  well  was  selected  to  evaluate  the  efficiency  of  the  FTO  treatment  unit  to  treat 
a  VOC  vapor  stream  that  is  primarily  contaminated  with  fuel  hydrocarbons. 

.  On  March  11,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  add^) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-6  during  the  sample 
collection. 

.  On  March  12,  1997,  at  15:21  hours,  the  FTO  treatment  unit  shutdown  during 
sample  collection.  An  electrical  short  in  the  sampling  pump  caused  the  unit  to  shut 
down  The  unit  was  restarted  on  March  14,  1997  at  23:47  hours,  and  continued  to 
extract  and  treat  vapors  from  well  VE/VW-6.  Therefore,  the  unit  was  down  for  a 
total  of  56.50  hours. 

.  On  March  18,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  add^) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-6  during  the  sample 
collection.  Following  sample  collection.  Parsons  ES  switched  the  FTO  treatment 
unit  to  begin  treating  and  extracting  vapors  from  well  VE/VW-14  only.  This  well 
was  selected  to  evaluate  the  efficiency  of  the  FTO  treatment  unit  to  destroy  a  VOC 
vapor  stream  contaminated  primarily  with  chlorinated  solvents. 

.  On  March  19,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  add^) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-14  during  the  sample 
collection. 

.  On  March  20,  1997,  Parsons  ES  collected  influent  (after  dilution  air  w^  add^) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-14  during  the  sample 
collection. 

.  On  March  25,  1997,  Parsons  ES  collected  final  influent  (after  dilution  air  was 
added)  and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  tr^tment 
unit,  which  was  extracting  and  treating  vapore  from  well  VE/VW-14  during  the 
sample  collection.  Following  final  sample  collection,  at  13:57  hours  the  FTO 
treatment  unit  was  shut  down  to  begin  demobilization  of  the  FTO  unit  from 
Plattsburgh  AFB. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  has  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
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compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at  (303) 
764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

/?- 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 

C.C.;  Mr.  Mike  Deaton,  HSC/PKVAB  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  ^OT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz.Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rich  Jasaitis,  OHM 
Mr.  Chuck  Wright,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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REVISED  SAMPLING  PROCEDURES 
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March  13,  1997 


Mr.  Chuck  Wright 
Thermatrix,  Inc, 

308  N.  Peters  Road,  Suite  225 
Knoxville,  Tennessee  37922 

Subject:  Air  Force  Contract  No.  F41624-94-D-8136,  Delivery  Order  28 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and 
Internal  Combustion  Engine  for  VOC  Off-Gas  Abatement 
Thermatrix  Sampling  Procedure  Recommendations  for  Air  Force  Unit  at 
Plattsburgh,  New  York 

Dear  Mr.  Wright: 

The  purpose  of  this  letter  is  to  provide  a  response  to  Mr.  Marshall  Allen's 
(Thermatrix,  Inc.)  memorandum  dated  February  21,  1997,  and  Mr.  Rick  Martin's 
(Thermatrix,  Inc.)  memorandum  received  via  facsimile  on  March  4,  1997,  regarding 
the  sampling  procedures  used  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  to 
evaluate  the  performance  of  the  Thermatrix  flameless  thermal  oxidizer  (FTO)  trea.tment 
unit  operating  at  Plattsburgh,  New  York.  Parsons  ES  agrees  that  analytical  data 
reported  in  Analytical  Data  Reports  1  through  5  cannot  be  used  to  accurately  determine 
the  destruction  removal  efficiency  (DRE)  of  the  FTO  treatment  unit  because  inlet  vapor 
samples  were  not  collected  following  the  addition  of  dilution  air.  Parsons  ES  will  be 
collecting  these  inlet  samples  during  the  next  4  weeks  of  FTO  treatment  unit  operation 
following  the  procedures  provided  below: 

Influent  Sampling 

The  mfluent  vapor  stream  to  the  oxidizer  will  be  sampled  as  follows: 

Location:  Influent  to  the  oxidizer,  exhaust  side  of  the  blower,  combined  vapor 
stream  location. 

Procedure:  Using  a  new  Tedlar®  bag,  connect  the  bag  with  a  new  short  piece  of 
Tygon®  tubing  to  the  combined  sampling  port.  Open  the  valve  on  the  sampling  port  to 
allow  the  Tedlar®  bag  to  fill.  Fill  and  evacuate  the  bag  three  times  prior  to  collecting  a 
sample.  Once  the  Tedlar®  bag  is  purged  three  times,  fill  the  bag  a  final  time,  and 
collect  a  sample.  Following  sample  collection,  close  both  the  Tedlar®  bag  and 
sampling  port  valve,  before  removing  the  bag  from  the  sampling  port. 
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Preparing  the  SUMMA®  canister  will  consist  of  testing  its  vacuum  both  prior  to 
(initial)  and  following  sample  collection.  Once  the  initial  vacuum  is  checked,  the  filled 
Tedlar®  bag  will  be  connected  to  a  1-liter  SUMMA®canister.  The  bag  valve  will  be 
opened,  and  then  the  SUMMA®  canister  valve  will  be  opened  slowly  to  allow  the 
Tedlar®  bag  sample  to  enter  the  SUMMA®  canister.  Once  the  canister  is  full,  the  valve 
will  be  closed,  and  the  SUMMA®  canister  will  be  prepared  for  shipment.  SUMMA® 
canister  filters  will  not  be  needed  during  influent  sampling. 

Effluent  Sampling 

The  effluent  vapor  stream  to  the  oxidizer  will  be  sampled  as  follows: 

T.ocation:  Oxidizer  effluent  within  the  center  of  stack  opening  approximately  6 
inches  below  the  top  of  the  stack. 

Procedure:  Place  the  copper  tubing  into  the  stack  so  that  one  end  is  approximately  6 
inches  below  the  top  of  the  stack  and  located  in  the  center  of  the  stack  annulus. 
Connect  a  1-cfm  sampling  pump  to  the  other  end  of  the  copper  tubing  via  Tygon® 
tubing  to  purge  the  tubing.'  An  inline  "tee"  is  placed  approximately  3  feet  from  the  top 
of  the  oxidizer  exhaust  within  the  copper  tubing  from  which  the  SUMMA®  canister 
sample  will  be  collected.  After  purging  the  sample  tube  for  at  least  15  to  30  seconds, 
and  continuing  to  purge  using  the  1-cfm  pump,  the  SUMMA®  canister  sample  will  be 
collected  through  the  inline  "tee"  via  a  short  piece  of  dedicated  rigid  copper  tubing 
fitted  with  the  appropriated  adapters  in  order  to  attach  the  SUMMA®  canister.  At  this 
sample  collection  point  a  new,  laboratory-supplied,  prefilter  will  be  attached  to  the 
canister  inlet  to  prevent  any  particulates  or  moisture  from  entering  the  canister.  Once 
the  canister  is  completely  evacuated,  the  valve  will  be  closed,  and  the  canister  will  be 
prepared  for  shipment. 

Quality  Control  Sampling 

Prior  to  the  first  sampling  event,  a  quality  control  (QC)  effluent  sample  will  be 
collected  from  the  copper  sampling  tube.  The  QC  sample  will  be  collected  in  the  field 
next  to  the  system  and  would  be  considered  a  combination  field  and  equipment  blank. 
This  SUMMA®  canister  sample  will  identify  whether  the  tubing  or  ambient  air  could 
be  contributing  to  any  VOC  detections  in  the  effluent  sample.  The  copper  tubing  will 
be  purged  a  minimum  of  15  seconds  with  ambient  air  using  the  1-cfm  pump  prior  to 
sample  collection. 
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Parsons  ES  appreciates  Thermatrix,  Inc.’s  comments  and  time  that  Marshall  Allen 
and  Rick  Martin  have  taken  to  discuss  the  sampling  procedures  with  Steve  Archabal 
(Parsons  ES,  Site  Manager). 


Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 

cc:  Marshall  Allen,  Thermatrix,  Inc. 

Rick  Martin,  Thermatrix,  Inc. 

Jim  Gonzales,  AFCEE/ERT 
Mr.  Brady  Baker,  AFBCA/0L3A 
Mr.  Ken  Kukkonen,  OHM 
Mr.  Rich  Jasaitis,  OHM 
Doug  Downey,  Parsons  ES-Denver 
Steve  Archabal,  Parsons  ES-Phoenix 
Dave  Brown,  Parsons  ES-Syracuse 
File  728414 
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TABLE  3 

HYDROCARBON  MASS  REMOVAL  AND  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Date 

Sampled 

Extraction 

Well 

Days  of 
Operation 

Influent  THC^ 
Concentration 
Oppmv)*'  (pg/L)' 

Flow 

Rate 

(sc&n) 

EEDuentTHC 

Concentration*' 
(ppmv)  (pg/L) 

Pounds  of 

THC  Removed 

Total  Daily 
THC  Emissions*' 
(pounds/day) 

9/2/96 

VEW/VW-6 

3.90 

5.800 

24,111 

100 

3 

12 

842 

0.10 

9/25/96 

VEW/VW-5 

6.13 

3.600 

14.966 

100 

18 

75 

822 

0.67 

10/14/96 

VEW/VW-6 

0.02 

3300 

13,719 

100 

120 

499 

3 

4.47 

10/24/96 

VEW/VW-6 

10.00 

6,000 

24343 

100 

91 

378 

2336 

339 

12/6/96 

VEW/VW-7 

0.08 

23 

96 

100 

32 

133 

0 

1.19 

12/9/96 

VEW/VW-7 

3.13 

68 

283 

100 

NA" 

NA 

8 

9 

12/9/96 

VEW/VW-14 

0.06 

120 

499 

100 

NA 

NA 

0 

* 

12/13/96 

VEW/VW-14 

3.96 

200 

831 

100 

4 

15 

30 

0.14 

12/18/96 

VEW/VW-8 

4.98 

690 

2.868 

too 

NA 

NA 

128 

• 

12/24/96 

VEW/VW-8 

0.04 

690 

2,868 

100 

9 

38 

1 

0.34 

12/27/96 

VEW/VW-8 

3.23 

530 

2303 

100 

12 

50 

64 

0.45 

12/27/96 

VEW/VW-9 

0.02 

20 

83 

100 

NA 

NA 

0 

- 

1/3/97 

VEW/VW-9 

6.83 

18 

75 

100 

4 

18 

5 

0.16 

1/3W 

VEW/VW-12 

0.19 

180 

748 

100 

5 

21 

1 

0.19 

1/7/97 

VEW/VW-12 

3.66 

580 

2.411 

100 

NA 

NA 

79 

• 

1/7/97 

VEW/VW-13 

0.04 

490 

2,037 

100 

26 

108 

1 

0.97 

1/14/97 

VEW/VW-13 

6.75 

180 

748 

100 

NA 

NA 

45 

• 

1/14/97 

VEW/VW-10 

0.20 

550 

2.286 

100 

NA 

NA 

4 

- 

1/22/97 

VEW/VW-3 

4.42 

1,200 

4389 

100 

24 

100 

198 

0.89 

1/27/97 

VEW/VW-4 

0.08 

ND 

ND 

100 

ND 

ND 

0 

• 

2/3/97 

VEW/VW-4 

12.67 

870 

3,617 

100 

NA 

NA 

411 

• 

2^/97 

VEW/VW-2 

0.08 

12 

50 

100 

3 

13 

0.04 

0.12 

2/4/97 

VEWAW-2 

0.92 

13 

54 

100 

NA 

NA 

0.4 

• 

2/4/97 

VEW/VW-11 

0.08 

25 

104 

100 

4 

17 

0.1 

0.16 

V7/97 

VEW/VW-11 

2.84 

24 

100 

100 

NA 

NA 

3 

* 

2/7/97 

VEW/VW-6  and -14 

0.40 

1300 

6336 

100 

32 

133 

22 

1.19 

2/19/97 

VEW/VW-6  and -14 

11.92 

3.700 

15381 

100 

88 

366 

1.644 

3.28 

2/21/97 

VEW/VW-6  and -14 

1.88 

3.800 

15,797 

100 

140 

582 

266 

5.22 

2/24/97 

VEW/VW-6  and  -14 

2.85 

4,200 

17.460 

100 

220 

915 

446 

8.20 

3/5/97 

VEW/VW-6  and -14 

934 

1300 

6,236 

100 

0 

0 

522 

0.00 

3/6/97 

VEW/VW-6  and -14 

0.75 

1.700 

7,067 

100 

0.9 

4 

48 

0.03 

3/11/97 

VEW/VW-6 

0.10 

2300 

9361 

100 

1.4 

6 

9 

0.05 

3/18/97 

VEW/VW-6 

3.69 

2.600 

10.809 

100 

0 

0 

358 

0.00 

3/19/97 

VEWAW-U 

,  0.98 

170 

707 

100 

0.2 

1 

6 

0.01 

3a0«7 

VEW/VW-U 

1.02 

83 

345 

100 

0 

0 

3 

0.00 

3/25/97 

VEW/VW-14 

4.85 

98 

407 

100 

0 

0 

18 

0.00 

Total- _ tail 


Values  given  are  for  total  hydrocarbons  (THC)  referenced  to  heptane  (molecular  weight  -100). 

“  EfDuenl  sample  results  from  samples  coCected  from  9/2/96  throu^  2/24/97  may  be  anomolously  high  due  to  the  use  of  sampfing  procedures  that  may  have  caused  cross-contamination  of  the  sample. 

procedures  dot  may  have  caused  cross-contamination  of  the  sample  (see  Attachment  1), 

^  ppmv- parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory, 

^  pg/L-microgramsperliter,  as  determined  by  the  analytical  laboratory. 

•'NA  -  not  analyzed. 

*  Efiluent  samples  not  collected  duriirg  sampling  event 
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March  20,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  6,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 


Dear  Mr.  Gonzales: 


Please  find  enclosed  two  copies  of  Tables  1,  2,  3,  and  4,  which  constitute  Analytical 
Data  Report  No..  6  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the 
vapor  samples  collected  during  the  month  of  Febmary  1997,  from  the  flameless  thermal 
oxidation  (FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force  Base, 
New  York.  The  FTO  unit  operated  for  the  entire  month  of  Febmary.  Please  note  that 
effluent  sample  results  may  be  anomolously  high  due  to  the  use  of  sampling  procedures 
that  may  have  caused  cross-contamination  of  the  samples.  Parsons  ES  and  Thermatrix 
have  developed  revised  sampling  procedures  that  are  being  implemented  for  alt 
SUMMA®  canister  vapor  samples  collected  in  March.  The  results  for  these  samples  will 
be  presented  in  the  next  analytical  data  report.  The  Febmary  1997  data  represent  the 
following  FTO  treatment  unit  operating  conditions: 


.  On  Febmary  3,  1997,  Parsons  ES  collected  an  influent  SUMMA®  canister  vapor 
sample  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VEAW-4  during  sample  collection.  Photoionization  detector  (PID) 
readings  increased  from  a  volatile  organic  compound  (VOC)  concentration  of  570 
parts  per  million  by  volume  (ppmv)  on  January  27,  1997,  to  1,200  ppmv  at  the 
time  of  sample  collection.  Following  sample  collection,  the  FTO  unit  was 
cormected  to  and  began  treating  vapors  from  well  VE/VW-2.  Influent  and  effluent 
SUMMA®  canister  vapor  samples  were  collected  from  the  FTO  treatment  unit 
following  approximately  2  hours  of  vapor  extraction  from  well  VE/VW-2. 
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.  .  On  February  4,  1997,  an  influent  SUMMA®  canister  vapor  sample  was  collected 
from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors  from  well 
VE/VW-2  during  sample  collection.  Well  VE/VW-2  PID  readings  increased  from 
a  VOC  concentration  of  170  ppmv  on  February  3,  1997,  to  230  ppmv  at  the  time 
of  sample  collection.  Following  sample  collection,  the  FTO  unit  was  connected  to 
and  began  treating  vapors  from  well  VE/VW-11.  Influent  and  effluent  SUMMA® 
canister  vapor  samples  were  collected  from  the  FTO  treatment  unit  following 
approximately  2  hours  of  vapor  extraction  from  well  VE/VW-11. 

.  On  February  5,  1997,  Parsons  ES  collected  SUMMA®  canister  samples  from  well 
VE/VW-1,  VE/VW-3,  and  MW-108  following  approximately  4  hours  of  purging 
with  a  lO-standard-cubic-foot-per-minute  (scfm)  pump.  The  analytical  results  for 
the  sample  from  well  VE/VW-3  will  be  used  to  verify  the  accuracy  of  the 
analytical  results  for  the  first  sample  collected  from  well  VE/VW-3,  in  which  no 
specific  VOCs  were  detected  above  the  method  detection  limit,  although  total 
volatile  hydrocarbons  (TVH)  were  reported  at  1,000  ppmv. 

.  On  February  7,  1997,  the  FTO  treatment  unit  was  connected  to  and  began  treating 
and  extracting  vapors  from  wells  VE/VW-6  and  VE/VW-14.  These  two  wells 
were  selected,  for  combined  extraction  because  well  VE/VW-6  had  the  highest 
detected  TVH  concentration  (6,000  ppmv),  and  the  lowest  oxygen  concentration  (0 
percent  initially),  and  well  VE/VW-14  had  the  highest  TCE  concentrations  (120 
ppmv  initially,  and  71  ppmv  after  93  hours  of  FTO  operation). 

•  On  February  19,  1997,  Parsons  ES  collected  influent  and  effluent  SUMMA® 
canister  vapor  samples  from  the  FTO  treatment  unit,  which  was  extracting  and 
treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  sample  collection. 
PID  readings  increased  from  a  VOC  concentration  of  1,500  ppmv  on  February  7, 
1997,  to  3,050  ppmv  at  the  time  of  sample  collection. 

•  On  February  21,  1997,  Parsons  ES  collected  influent  and  effluent  SUMMA® 
canister  vapor  samples  from  the  FTO  treatment  unit,  which  was  extracting  and 
treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  sample  collection. 
PID  readings  decreased  from  a  VOC  concentration  of  3,050  ppmv  on  February  19, 
1997,  to  2,600  ppmv  at  the  time  of  sample  collection. 

.  On  February  24,  1997,  Parsons  ES  collected  influent  and  effluent  SUMMA® 
canister  vapor  samples  from  the  FTO  treatment  unit,  which  was  extracting  and 
treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  sample  collection. 
PID  readings  decreased  from  a  VOC  concentration  of  2,600  ppmv  on  February  21, 
1997,  to  1,800  ppmv  at  the  time  of  sample  collection. 
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Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  has  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at  (303) 
764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

/k^  uL^ 

ftrIL. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 

c.c. :  Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz»AIlen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rich  Jasaitis,  OHM 
Mr.  Chuck  Wright,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES 

FEBRUARY  1997 

FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT.002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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FT002-VW3-IX 
Detected  Concentration 
2/5/97 
(ppbv) 

ND 

1300 

800 

104 

ND 

ND 

ND 

340 

ND 

36000 

8000 

1800 

390 

900 

104 

ND 

ND 

2300000 

ND 

103 

ND 

FT002-VWI.I2 
Detected  Concentration 
2/5/97 
(ppbv) 

ND 

220 

98 

100 

96 

ND 

ND 

20 

ND 

38 

19 

160 

4 

160 

100 

69 

ND 

SlOO 

39 

99 

7 

^WtOS.It  Duplicate 
ted  Concentration 
2/5/97 

_<eeSi2 _ 

1900 

21000 

10000 

99 

19000 

28000 

460000 

25000 

ND 

140000 

200000 

140000 

1100 

48000 

99 

ND 

ND 

6400000 

140000 

102 

300000 

«> 

FT002-MWl08-n 
n  Delected  Concentration 

2/5/97 
(ppbv) 

1800 

24000 

11000 

97 

20000 

28000 

460000 

2S000 

ND 

140000 

210000 

140000 

2000 

48000 

97 

ND 

ND 

6800000 

140000 

102 

300000 

FT002VWI1II 
Detected  Concentratio 
2/17/97 

_ (EE^XJ _ 

ND 

ND 

ND 

ND 

ND 

ND 

330 

ND 

1200 

ND 

ND 

ND 

ND 

ND 

ND 

1500 

560 

21000 

ND 

NA 

13000 

FT002VW4n 
Detected  Concentration 
2/17/97 

_ (ERbv) _ 

i§iiiiigg||s§g§|gii5g 

FT002VW3I1 
Detected  Concentration 
.  2/17/97 
(ppbv) 

ggggggggg-gggggggi  i§5g 

FT002VW2I1 
Detected  Coticentration 
2/17/97 

(ppbv) 

ND 

ND 

ND 

ND 

ND 

ND 

38 

ND 

14 

ND 

ND 

ND 

ND 

ND 

ND 

14 

140 

2000 

ND 

NA 

1700 

o 

=  1 

t  iTs 

1^5  1 
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'ggggggggggggggg5§|gs|g 
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TABLE  3 

FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
flameless  THERMAL  OXIDATION  DEMONSTRATION 


TABLE  3  (Continued) 

FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT4)02 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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TABLE  3  (Continued) 

FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 


TABLE  4 

HYDROCARBON  REMOVAL  AND  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Date 

Extraction 

Days  of 

Influent  THC' 
Concentration 

Effluent  THC 
Concentration*^ 

Pounds  of 

Total  Daily 
THC  Emissions’^ 

Sampled 

Well 

Operation 

(ppmvf  (pgA.)" 

(ppmv)  (pg/L) 

THC  Removed 

(pounds/day) 

9/2/96 

VEW/VW-6 

3.90 

5,800 

24,111 

100 

3 

12 

842 

0.10 

9/25/96 

VEW/VW-5 

6.13 

3,600 

14,966 

100 

18 

75 

822 

0.67 

10/14/96 

VEW/VW-6 

0.02 

3,300 

13,719 

100 

120 

499 

3 

4.47 

10/24/96 

VEW/VW-6 

10.00 

6,000 

24,943 

100 

91 

378 

2,236 

3.39 

12/6/96 

VEW/VW-7 

0.08 

23 

96 

100 

32 

133 

0 

1.19 

12/9/96 

VEW/VW-7 

3.13 

68 

283 

100 

NA'' 

NA 

8 

v 

12/9/96 

VEW/VW-14 

0.06 

120 

499 

100 

NA 

NA 

0 

- 

12/13/96 

VEW/VW-14 

3.96 

200 

831 

100 

4 

15 

30 

0.14 

12/18/96 

VEW/VW-8 

4.98 

690 

2,868 

100 

NA 

NA 

128 

- 

12/24/96 

VEW/VW-8 

0.04 

690 

2,868 

100 

9 

38 

1 

0.34 

12/27/96 

VEW/VW-8 

3.23 

530 

2,203 

100 

12 

50 

64 

0.45 

12/27/96 

VEW/VW-9 

0.02 

20 

83 

100 

NA 

NA 

0 

- 

1/3/97 

VEW/VW-9 

6.83 

18 

75 

100 

4 

18 

5 

0.16 

1/3/97 

VEW/VW-12 

0.19 

180 

748 

100 

5 

21 

1 

0.19 

1/7/97 

VEW/VW-12 

3.66 

580 

2,411 

100 

NA 

NA 

79 

- 

1/7/97 

VEW/VW-13 

0.04 

490 

2,037 

100 

26 

108 

1 

0.97 

1/14/97 

VEW/VW-13 

6,75 

180 

748 

100 

NA 

NA 

45 

- 

1/14/97 

VEW/VW-10 

0.20 

550 

2,286 

100 

NA 

NA 

4 

- 

1/22/97 

VEW/VW-3 

4.42 

1,200 

4,989 

100 

24 

100 

198 

0.89 

1/27/97 

VEW/VW-4 

0.08 

ND 

ND 

100 

ND 

ND 

0 

- 

2/3/97 

VEW/VW-4 

12.67 

870 

3,617 

100 

NA 

NA 

411 

- 

mm 

VEW/VW-2 

0.08 

12 

50 

100 

3 

13 

0.04 

0.12 

mm 

VEW/VW-2 

0.92 

13 

54 

100 

NA 

NA 

0,4 

- 

mm 

VEW/VW-11 

0,08 

25 

104 

100 

4 

17 

0.1 

0.16 

2/7/97 

VEW/VW-11 

2.84 

24 

100 

100 

NA 

NA 

3 

- 

mm 

VEW/VW-6  and  -14 

0.40 

1,500 

6,236 

100 

32 

133 

22 

1.19 

2/19/97 

VEW/VW-6  and  -14 

11.92 

3,700 

15,381 

100 

88 

366 

1,644 

3.28 

2/21/97 

VEW/VW-6  and -14 

1.88 

3,800 

15,797 

100 

140 

582 

266 

5.22 

mmi 

VEW/VW-6  and -14 

2.85 

4,200 

17,460 

100 

220 

915 

446 

8.20 

^  Values  given  arc  for  total  hydrocarbons  (THC)  referenced  to  heptane  (molecular  weight  =100). 

^  EfRuent  sample  results  may  be  anomolously  high  due  to  the  use  of  sampling  procedures  that  may  have  caused  cross-contamination  of  the  sample. 
^  ppmv  =  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory. 

^  pg/L  =  micrograms  per  liter,  as  determined  by  the  analytical  laboratory. 

•'NA  =  not  analyzed. 

^  Effluent  samples  not  collected  during  sampling  event 
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PARSONS  ENOINESRING  SCIENCE,  INC. 

1700  Broadway,  Suite  900  •  Denver.  Colorado  80290  •  (303)  831-3100  •  l-ax  (303)  831-8208 


February  20,  1997 


Cc'  (y<ASis\~ 
n\.  \)e^SeVv^ 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  5,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 


Dear  Mr.  Gonzales: 


Please  find  enclosed  two  copies  of  Tables  1,  2,  3,  and  4,  which  constitute  Analytical 
Data  Report  No.  5  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the 
vapor  samples  collected  during  the  month  of  January  1997,  from  the  flameless  thermal 
oxidation  (FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force  Base, 
New  York.  The  FTO  unit  operated  25.7  days  during  the  month  of  January.  The 
January  1997  data  represent  the  following  FTO  treatment  unit  operating  conditions: 


.  On  January  3,  1997,  Engler  Electric  heat  traced  the  piping  from  the  FTO  treatment 
unit  to  the  soil  vapor  extraction  (SVE)  building  at  Site  FT-002. 


.  On  January  3,  1997,  influent  and  effluent  SUMMA®  canister  vapor  samples  were 
collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-9  during  the  sample  collection.  Photoionization  detector  (PID) 
readings  for  influent  vapors  decreased  from  a  concentration  of  135  pam  per 
million  by  volume  (ppmv)  on  December  27,  1996,  to  40  ppmv  at  the  time  of 
sample  collection.  Following  sample  collection,  the  FTO  unit  was  connected  to 
and  began  treating  vapors  from  well  VE/VW-12.  An  Muent  SUMMA®  canister 
vapor  sample  was  collected  from  the  FTO  treatment  unit  following  approximately 
4  hours  of  vapor  extraction  from  well  VE/VW-12. 


On  January  7,  1997,  an  influent  SUMMA®  canister  vapor  sample  was  collected 
from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors  from  well 
VE/VW-12  during  the  sample  collection.  Following  sample  collection,  the  FTO 
unit  was  connected  to  and  began  treating  vapors  from  well  VE/VW-13.  Influent 
and  effluent  SUMMA®  canister  vapor  samples  were  collected  from  the  FTO 
treatment  unit  following  approximately  1  hour  of  extracting  vapors  from  well 
VE/VW-13. 
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.  On  January  14,  1997,  an  influent  SUMMA®  canister  vapor  sample  was  collected 
from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors  from  well 
VE/VW-13  during  the  sample  collection.  The  influent  vapor  PID  readings 
remained  at  a  concentration  of  930  ppmv  during  this  time  period.  Following 
sample  collection,  the  FTO  unit  was  connected  to  and  began  treating  vapors  from 
well  VE/VW-10.  An  influent  SUMMA®  canister  vapor  sample  was  collected  from 
the  FTO  treatment  unit  following  approximately  2  hours  of  extracting  vapors  from 
well  VE/VW-10.  The  PID  reading  was  approximately  700  to  800  ppmv  at  the 
time  of  sample  collection. 

•  On  January  17,  1997,  Parsons  ES  collected  SUMMA®  canister  samples  from 
wells  VE/VW-1,  VE/VW-2,  VE/VW-3,  and  VE/VW-4  following  approximately  2 
hours  of  purging  with  a  10-standard-cubic-foot-per-minute  (scfm)  pump.  The 
results  of  these  samples  will  be  used  to  determine  the  concentrations  of  individual 
compounds  and  total  volatile  hydrocarbons  (TVH)  so  that  the  future  operating 
parameters  of  the  FTO  treatment  unit  can  be  determined. 

•  On  January  18,  1997,  at  approximately  9:40  p.m.,  Mr.  Dave  Brown  (Parson  ES 
Syracuse)  received  a  telephone  call  from  Security  Concepts  (subcontractor  that 
installed  the  alarm  system  on  the  FTO  treatment  unit)  informing  him  that  the  FTO 
treatment  unit  had  stopped  operating.  The  shutdown  was  due  to  a  low  pressure 
reading  that  probably  was  caused  by  very  cold  ambient  temperatures  (minus  27 
degrees  Fahrenheit).  At  low  ambient  temperatures,  the  pressure  from  the  propane 
tank  is  reduced,  resulting  in  a  low-pressure  shutdown  of  the  FTO  treatment  unit. 

•  On  January  21,  1997,  Mr.  John  Mackey  traveled  to  Plattsburgh  AFB  to  assess  the 
cause  of  the  shutdown  and  to  restart  the  FTO  treatment  unit.  The  unit  was 
restarted  at  approximately  9:35  a.m.,  and  was  connected  to  and  began  treating 
vapors  from  well  VE/VW-3. 

•  On  January  22,  1997,  at  approximately  4:00  a.m.,  Mr.  Dave  Brown  received  a 
telephone  call  from  Security  Concepts  informing  him  that  the  FTO  treatment  unit 
had  again  stopped  operating.  The  shutdown  was  due  to  a  Base-wide  power  outage 
caused  by  an  ice  storm. 

•  On  January  22,  1997,  Mr.  John  Mackey  traveled  to  Plattsburgh  AFB  to  restart  the 
FTO  treatment  unit.  The  unit  was  restarted  at  approximately  11:35  a.m.,  and  was 
connected  to  and  resumed  treating  vapors  from  well  VE/VW-3.  Influent  and 
effluent  SUMMA®  canister  vapor  samples  were  collected  from  the  FTO  treatment 
unit  following  approximately  8  hours  of  extracting  vapors  from  well  VE/VW-3. 

•  On  January  27,  1997,  at  approximately  3:00  a.m.,  Mr.  Dave  Brown  received  a 
telephone  call  from  Security  Concepts  informing  him  that  the  FTO  treatment  unit 
had  stopped  operating.  On  this  date^  Mr.  John  Mackey  traveled  to  Plattsburgh 
AFB  to  restart  the  FTO  treatment  unit.  The  unit  was  restarted  at  approximately 
11:30  a.m.,  and  was  connected  to  and  began  treating  vapors  from  well  VE/VW-4. 
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An  influent  and  effluent  SUMMA®  canister  vapor  sample  were  collected  from  the 
FTO  treatment  unit  following  approximately  2.5  hours  of  extracting  vapors  from 
well  VE/VW-4.  The  PID  reading  from  the  well  was  570  ppmv.  Mr.  Mackey  also 
increased  the  flow  rate  of  supplemental  fiiel  from  the  propane  tank,  which  should 
alleviate  the  problem  of  shutdowns  associated  with  low-pressure  readings. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  has  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at  (303) 
764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

/?.  ytLjt- 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 


C.C.: 


Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz«Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix. 

Mr.  Dave  Brown,  Parsons  ES  Syracuse 

Mr.  Rich  Jasaitis,  OHM 

Mr.  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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B  ■*  compound  present  in  laboratory  blank  and  a  background  substraction  was  not  performed. 
f7  THC  ■  Total  hydrocarbons  referenced  to  heptane  (molecular  weight «  100). 


TABLE  2 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES  FROM 

VENT  WELLS  VW-1,  VW-2,  VW-3,  VW-4.  AND  VW-ll" 

FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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Detected  Concentration 

Detected  Concentration 

Detected  Concentration 

Detected  Concentration 

Analyte 

(ppbv)*^ 

(ppbv) 

(ppbv) 

(ppbv) 

cis-I,2-Dichloroclhcnc  ND®' 

Freon  113  ND 

Heptane  ND 

Hexane  ND 

in,p-Xyienc  ND 

Tctrachloroethene  67 

Tetrahydrofuran  130 

Trichloroethcnc  ND 

THC'*'  400 

•'SUMMA  canister  samples  collected  on  January  17. 1997.  following  approximately  2  hours  of  purging  with  a  10-scfin  pump. 
^  ppbv  =  parts  per  bfflon  volume,  as  determined  by  Air  Toxics,  Folsum,  CA  using  USEPA  Method  TO-14  GC/MS  Full  Scan. 
ND  =  Not  detected. 

^  THC  =  Total  hydrocarbons  referenced  to  heptane  (molecular  weight  =  100). 
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TABLE 4 

HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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Values  given  are  for  total  hydrocarbons  (THC)  referenced  to  heptane  (molecular  weight  =*100). 
ppmv  **  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory, 
pg/L  ~  micrograms  per  liter,  as  determined  by  the  analytical  laboratory. 

NA  “  not  analyzed. 

Effluent  samples  not  collected  during  sampling  event. 
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January  23,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  4,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 

Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2  and  3,  which  constitute  Analytical 
Data  Report  No.  4  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the 
vapor  samples  collected  during  the  month  of  December  1996,  from  the  flameless 
thermal  oxidation  (FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force 
Base,  New  York.  The  December  1996  data  represent  the  following  FTO  treatment  unit 
operating  conditions: 

.  On  December  4  and  5,  1996,  a  new  variable  frequency  drive  (VFD)  was 
installed,  and  the  FTO  unit  was  placed  in  the  pre-heat  mode.  The  FTO  unit  was 
down  from  November  4,  1996  at  1:24  p.m.  through  December  6,  1996  at  8:45 
a.m. 

•  On  December  6,  1996,  the  FTO  treatment  unit  was  connected  to  and  began 
treating  vapors  from  well  VE/VW-7.  Influent  and  effluent  SUMMA®  canister 
vapor  samples  were  collected  from  the  FTO  treatment  unit  following 
approximately  1.5  hours  of  extracting  vapors  from  well  VE/VW-7. 

.  On  December  9,  1996,  an  influent  SUMMA®  canister  vapor  sample  was 
collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-7  during  the  sample  collection.  The  photoionization  detector 
(PID)  reading  increased  from  a  concentration  of  26  parts  per  million  by  volume 
(ppmv)  to  260  ppmv  during  this  time  period,  and  the  oxygen  concentration 
decreased  from  18  percent  to  15.  9  percent.  Following  sample  collection,  the 
FTO  unit  was  connected  to  and  began  treating  vapors  from  well  VE/VW-14.  An 
influent  SUMMA®  canister  vapor  sample  was  collected  from  the  FTO  treatment 
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unit  following  approximately  1.5  hours  of  extracting  vapors  from  well  VE/VW- 
14. 

•  On  December  13,  1996,  influent  and  effluent  SUMMA®  canister  vapor  samples 
were  collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating 
vapors  from  well  VE/VW-14  during  the  sample  collections.  Between  December 
9  and  December  13,  1996,  the  PID  reading  increased  slightly  from  320  ppmv  to 
420  ppmv,  and  the  oxygen  concentration  increased  from  11  percent  to  16  percent. 
Following  sample  collection,  the  FTO  unit  was  connected  to  and  began  treating 
vapors  from  well  VE/VW  -8. 

•  On  December  16,  1996,  the  FTO  treatment  unit  was  shut  down  while  an 
electrical  subcontractor  (Engler  Electric)  reconfigured  the  electrical  connections 
of  the  FTO  unit  to  enable  the  blower  to  be  operated  with  or  without  the  VFD. 

•  On  December  17,  1996,  the  electrical  reconfiguration  was  completed,  the  unit 
was  placed  in  the  pre-heat  mode,  and  at  3:30  p.m.  the  FTO  treatment  unit  was 
re-connected  to  and  continued  treating  vapors  from  well  VE/VW-8.  The  FTO 
treatment  unit  was  down  for  23  hours  and  18  minutes. 

•  On  December  18,  1996,  an  influent  SUMMA®  canister  vapor  sample  was 
collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-8  during  the  time  of  sample  collection.  The  PID  reading  was 
580  ppmv,  and  the  oxygen  concentration  was  13.5  percent  at  the  time  of  sample 
collection. 

•  On  December  24,  1996,  influent  and  effluent  SUMMA®  canister  vapor  samples 
were  collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating 
vapors  from  well  VE/VW-8  during  the  sample  collections.  The  PID  reading 
increased  to  a  concentration  of  970  ppmv  during  this  time  period.  An  oxygen 
concentration  measurement  was  not  obtained  because  the  O2/CO2  meter  was  not 
functioning  properly. 

•  On  December  27,  1996,  influent  and  effluent  SUMMA®  canister  vapor  samples 
were  collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating 
vapors  from  well  VE/VW-8  during  the  sample  collections.  The  PID  reading 
decreased  slightly  to  a  concentration  of  850  ppmv  during  this  time  period.  An 
oxygen  concentration  measurement  was  not  obtained  because  the  O2/CO2  meter 
was  not  functioning  properly.  Following  sample  collection,  the  FTO  unit  was 
connected  to  and  began  treating  vapors  from  well  VE/VW-9.  An  influent 
SUMMA®  canister  vapor  sample  was  collected  from  the  FTO  treatment  unit 
following  approximately  0.5  hour  of  extracting  vapors  from  well  VE/VW-9. 
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Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  have  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at 
(303)  764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 


Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 


C.C.: 


Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz«Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rich  Jasaitis,  OHM 
Mr.  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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TABLE  1 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES 

DECEMBER  1996 

FLAMELESS  THERMAL  OXroATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
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TABLE  1  (concluded) 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES 

DECEMBER  1996 

FLAMELESS  THERMAL  OXroATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
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ND  =  Not  detected. 

NA  »  Not  available. 

THC  =  Total  hydrocarbons  referenced  to  heptane  (molecular  weight  =*  100). 


TABLE  2 

FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
IXAMTIXSI  THERMAt  OXIDATION  DEMONSTRAnON 
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FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
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TABLE  3 

HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIRFORCE  BASE,  NEW  YORK 
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ppmv  =  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory. 
pg/L  =  micrograms  per  liter,  as  determined  by  the  analytical  laboratory. 

NA  =  not  analyzed. 

Effluent  samples  not  collected  during  sampling  event. 
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November  12, 1996 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 


RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  3,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 


Dear  Mr.  Gonzales: 


Please  find  enclosed  two  copies  of  Tables  1,  2  and  3,  which  constitute 
Analytical  Data  Report  No.  3  prepared  by  Parsons  Engineering  Science,  to;.  (Parsons 
ES)  for  the  vapor  samples  collected  during  the  week  of  October  14,  1996  and  on 
October  24  1996,  from  the  flameless  thermal  oxidation  (FTO)  treatment  umt  operatmg 
at  Site  FT-6o2,  Plattsburgh  Air  Force  Base,  New  York.  The  FTO  treatment  unit  was 
connected  to  and  treating  vapors  extracted  from  well  VE/VW-6  durmg  the  sample 
collections. 


During  the  week  of  October  14,  1996,  Ms.  Kim  Makuch  (Parsons  ES  Syracuse) 
provided  oversight  during  the  FTO  treatment  unit  performance  tests  conducted  by  Mr. 
Chris  Baer  and  Mr.  Richard  Martin  (Thermatrix,  Inc.).  The  objective  of  the  tests  was 
to  determine  the  lowest  influent  oxygen  concentration  at  which  the  unit  can  pfely 
operate.  They  determined  that  the  unit  can  operate  safely  at  an  oxygen  concentration  of 
12  percent,  rather  than  14  percent  at  which  the  unit  was  previously  operating.  Ms. 
Makuch  collected  four  influent  and  one  effluent  vapor  saiiiples  from  the  FTO  treatment 
unit  during  this  week.  The  samples  were  sent  to  Air  Toxics,  Ltd.  m  Folsom, 
California  for  analysis  by  USEPA  Method  TO-14. 

On  October  24,  1996,  Mr.  Dave  Brown  (Parsons  ES  Syracuse)  collected 
influent  and  effluent  samples  from  the  FTO  treatment  unit  operating  at  Site  FT;002. 
Mr  Brown  also  drained  approximately  30  gallons  of  liquid  from  the  inoismre 
separator.  The  liquid  was  discharged  to  the  on-Base  groundwater  treatment  plant  for 
treatment. 

Between  October  14  and  October  18,  1996,  the  oxygen  concentration  extracted 
from  well  VE/VW-6  increased  from  0  percent  to  6.5  percent  (Table  2).  As  a  result. 
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the  flow  rate  from  the  well  was  increased  from  34  standard  cubic  feet  per  minute 
(scfm)  to  63  scfm. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy 
of  the  enclosed  data  tables  have  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in 
IBM-compatible  format.  If  you  have  additional  questions  or  comments  please  call  me 
at  (303)  764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

(?. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 

C.C.:  Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz«Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rick  Jasaitis,  OHM 
Mr,  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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TABLE  1 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES 
FROM  WELL  VE\VW-6,  OCTOBER  14-OCTOBER  24, 1996 
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HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXroATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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ANALYTICAL  DATA  REPORTS  1  THROUGH  7 
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April  14,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 

Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  7,  Site  FT-002,  Plattsburgh  AFB  CDRL 

A007A 

Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2,  and  3  which  constitute  Analytical  Data 
Report  No.  7  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the  vapor 
samples  collected  during  the  month  of  March  1997,  from  the  flameless  thermal  oxidation 
(FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force  Base,  New  York. 
The  FTO  demonstration  at  this  site  has  been  completed  and  the  FTO  unit  was  shut  down  at 
13:57  hours  on  March  25,  1997,  and  removed  fi'om  the  site  at  13:00  hours  on  March  27, 
1997.  The  March  samples  were  collected  using  the  revised  sampling  procedures  described 
in  Parsons  ES’s  March  13,  1997  letter  to  Mr.  Chuck  Wright  (Thermatrix,  Inc.)  (see 
Attachment  1).  The  destruction  efficiency  of  the  FTO  Unit,  calculated  using  March  1997 
data,  exceeded  99.87  percent  of  all  targeted  compounds.  This  data  report  is  being  sent 
within  4  working  days  of  receipt  of  the  final  analytical  laboratory  results  report.  The  March 
1997  data  represent  the  following  FTO  treatment  unit  operating  conditions: 

•  On  March  5,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  added)  and 
effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which  was 
extracting  and  treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  the 
sample  collection.  Results  for  these  samples  are  used  to  evaluate  the  efficiency  of 
the  FTO  treatment  unit  to  destroy  volatile  organic  compounds  (VOCs)  in  a  gas 
stream  that  is  a  mixture  of  fuel  hydrocarbons  and  chlorinated  solvents.  Well 
VE/VW-6  was  selected  because  it  had  the  highest  detected  total  volatile 
hydrocarbon  (TVH)  concentration  (6,000  ppmv),  and  the  lowest  oxygen 
concentration  (0  percent  initially),  and  well  VE/VW-14  was  selected  because  it  had 
a  high  detected  trichlorethene  (TCE)  concentration  (35  ppmv). 


_LjPROJECTS\728414\PLATTa.DOC 

PARSONS 


Mr.  Jim  Gonzales 


April  14,  1997 
2 


•  On  March  6,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  added)  and 
effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which  was 
extracting  and  treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  the 
sample  collection.  Following  sample  collection.  Parsons  ES  switched  the  FTO 
treatment  unit  to  begin  treating  and  extracting  vapors  from  well  VE/VW-6  only. 
This  well  was  selected  to  evaluate  the  efficiency  of  the  FTO  treatment  unit  to  treat 
a  VOC  vapor  stream  that  is  primarily  contaminated  with  fuel  hydrocarbons. 

•  On  March  11,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  added) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-6  during  the  sample 
collection. 

•  On  March  12,  1997,  at  15:21  hours,  the  FTO  treatment  unit  shutdown  during 
sample  collection.  An  electrical  short  in  the  sampling  pump  caused  the  unit  to  shut 
down.  The  unit  was  restarted  on  March  14,  1997  at  23:47  hours,  and  continued  to 
extract  and  treat  vapors  from  well  VE/VW-6.  Therefore,  the  unit  was  down  for  a 
total  of  56.50  hours. 

•  On  March  18,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  add^) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 

^  was  extracting  and  treating  vapors  from  well  VE/VW-6  during  the  sample 

W  collection.  Following  sample  collection.  Parsons  ES  switched  the  FTO  treatment 
unit  to  begin  treating  and  extracting  vapors  from  well  VE/VW-14  only.  This  well 
was  selected  to  evaluate  the  efficiency  of  the  FTO  treatment  unit  to  destroy  a  VOC 
vapor  stream  contaminated  primarily  with  chlorinated  solvents. 

•  On  March  19,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  add^) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-14  during  the  sample 
collection. 

•  On  March  20,  1997,  Parsons  ES  collected  influent  (after  dilution  air  was  added) 
and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment  unit,  which 
was  extracting  and  treating  vapors  from  well  VE/VW-14  during  the  sample 
collection. 


.  On  March  25,  1997,  Parsons  ES  collected  final  influent  (after  dilution  air  was 
added)  and  effluent  SUMMA®  canister  vapor  samples  from  the  FTO  treatment 
unit,  which  was  extracting  and  treating  vapore  from  well  VE/VW-14  during  the 
sample  collection.  Following  final  sample  collection,  at  13:57  hours  the  FTO 
treatment  unit  was  shut  down  to  begin  demobilization  of  the  FTO  unit  from 
Plattsburgh  AFB. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
Upsed  data  tables  has  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
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March  13,  1997 


Mr.  Chuck  Wright 
Thermatrix,  Inc. 

308  N.  Peters  Road,  Suite  225 
Knoxville,  Tennessee  37922 

Subject:  Air  Force  Contract  No.  F41624-94-D-8136,  Delivery  Order  28 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and 
Internal  Combustion  Engine  for  VOC  Off-Gas  Abatement 
Thermatrix  Sampling  Procedure  Recommendations  for  Air  Force  Unit  at 
Plattsburgh,  New  York 

Dear  Mr.  Wright: 

The  purpose  of  this  letter  is  to  provide  a  response  to  Mr.  Marshall  Allen's 
(Thermatrix,  Inc.)  memorandum  dated  February  21,  1997,  and  Mr.  Rick  Martin’s 
(Thermatrix,  Inc.)  memorandum  received  via  facsimile  on  March  4,  1997,  regarding 
the  sampling  procedures  used  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  to 
evaluate  the  performance  of  the  Thermatrix  flameless  thermal  oxidizer  (FTO)  treatment 
unit  operating  at  Plattsburgh,  New  York.  Parsons  ES  agrees  that  analytical  data 
reported  in  Analytical  Data  Reports  1  through  5  cannot  be  used  to  accurately  determine 
the  destruction  removal  efficiency  pDRE)  of  the  FTO  treatment  unit  because  inlet  vapor 
samples  were  not  collected  following  the  addition  of  dilution  air.  Parsons  ES  will  be 
collecting  these  inlet  samples  during  the  next  4  weeks  of  FTO  treatment  unit  operation 
following  the  procedures  provided  below: 

Influent  Sampling 

The  influent  vapor  stream  to  the  oxidizer  will  be  sampled  as  follows: 

Location:  Influent  to  the  oxidizer,  exhaust  side  of  the  blower,  combined  vapor 
stream  location. 

Procedure:  Using  a  new  Tedlar®  bag,  connect  the  bag  with  a  new  short  piece  of 
Tygon®  tubing  to  the  combined  sampling  port.  Open  the  valve  on  the  sampling  port  to 
allow  the  Tedlai®  bag  to  fill.  Fill  and  evacuate  the  bag  three  times  prior  to  collecting  a 
sample.  Once  the  Tedlar®  bag  is  purged  three  times,  fill  the  bag  a  final  time,  and 
collect  a  sample.  Following  sample  collection,  close  both  the  Tedlar®  bag  and 
sampling  port  valve,  before  removing  the  bag  from  the  sampling  port. 
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Preparing  the  SUMMA®  canister  will  consist  of  testing  its  vacuum  both  prior  to 
(initial)  and  following  sample  collection.  Once  the  initial  vacuum  is  checked,  the  filled 
Tedlar®  bag  will  be  connected  to  a  1-Iiter  SUMMA®canister.  The  bag  valve  will  be 
opened,  and  then  the  SUMMA®  canister  valve  will  be  opened  slowly  to  allow  the 
Tedlar®  bag  sample  to  enter  the  SUMMA®  canister.  Once  the  canister  is  ftill,  the  valve 
will  be  closed,  and  the  SUMMA®  canister  will  be  prepared  for  shipment.  SUMMA® 
canister  filters  will  not  be  needed  during  influent  sampling. 

Effluent  Sampling 

The  effluent  vapor  stream  to  the  oxidizer  will  be  sampled  as  follows: 

T.ncafion:  Oxidizer  effluent  within  the  center  of  stack  opening  approximately  6 
inches  below  the  top  of  the  stack. 

Procedure:  Place  the  copper  tubing  into  the  stack  so  that  one  end  is  approximately  6 
inches  below  the  top  of  the  stack  and  located  in  the  center  of  the  stack  annulus. 
Connect  a  1-cfm  sampling  pump  to  the  other  end  of  the  copper  tubing  via  Tygon® 
tubing  to  purge  the  tubing.  An  inline  "tee"  is  placed  approximately  3  feet  from  the  top 
of  the  oxidizer  exhaust  within  the  copper  tubing  from  which  the  SUMMA®  canister 
sample  will  be  collected.  After  purging  the  sample  tube  for  at  least  15  to  30  seconds, 
and  continuing  to  purge  using  the  1-cfm  pump,  the  SUMMA®  canister  sample  will  be 
collected  through  the  inline  "tee"  via  a  short  piece  of  dedicated  rigid  copper  tubing 
fitted  with  the  appropriated  adapters  in  order  to  attach  the  SUMMA®  canister.  At  this 
sample  collection  point  a  new,  laboratory-supplied,  prefilter  will  be  attached  to  the 
canister  inlet  to  prevent  any  particulates  or  moisture  from  entering  the  canister.  Once 
the  canister  is  completely  evacuated,  the  valve  will  be  closed,  and  the  canister  will  be 
prepared  for  shipment. 

Quality  Control  Sampling 

Prior  to  the  first  sampling  event,  a  quality  control  (QC)  effluent  sample  will  be 
collected  from  the  copper  sampling  tube.  The  QC  sample  will  be  collected  in  the  field 
next  to  the  system  and  would  be  considered  a  combination  field  and  equipment  blank. 
This  SUMMA®  canister  sample  will  identify  whether  the  tubing  or  ambient  air  could 
be  contributing  to  any  VOC  detections  in  the  effluent  sample.  The  copper  tubing  will 
be  purged  a  minimum  of  15  seconds  with  ambient  air  using  the  1-cfm  pump  prior  to 
sample  collection. 
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Parsons  ES  appreciates  Thermatrix,  Inc.'s  comments  and  time  that  Marshall  Allen 
and  Rick  Martin  have  taken  to  discuss  the  sampling  procedures  with  Steve  Archabal 
(Parsons  ES,  Site  Manager). 


Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 
4c  ^ 

Peter  R.  Guest,  P.E. 

Project  Manager 

cc;  Marshall  Allen,  Thermatrix,  Inc. 

Rick  Martin,  Thermatrix,  Inc. 

Jim  Gonzales,  AFCEE/ERT 
Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Ken  Kukkonen,  OHM 
Mr.  Rich  Jasaitis,  OHM 
Doug  Downey,  Parsons  ES-Denver 
Steve  Archabal,  Parsons  ES-Phoenix 
Dave  Brown,  Parsons  ES-Syracuse 
File  728414 
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TABLE 3 

HYDROCARBON  MASS  REMOVAL  AND  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Date 

Sampled 

Extraction 

WeU 

Days  of 
Operation 

Influent  THC^ 
Concentration 
(pprov)**  (pg/L)' 

Flow 

Rate 

(scfrn) 

Effluent  THC 

Concentration^' 
(ppmv)  (pg/L) 

Pounds  of 

THC  Removed 

Total  Daily 
THC  Emissions*' 
(pounds/day) 

9/2/96 

VEW/VW*6 

3.90 

5,800 

24,111 

100 

3 

12 

842 

0.10 

9/25/96 

VEW/VW-5 

6.13 

3.600 

14.966 

100 

18 

75 

822 

0-67 

10/14/96 

yEW/VW-6 

0.02 

3300 

13,719 

100 

120 

499 

3 

4,47 

10/24W 

VEW/VW-6 

10.00 

6,000 

24343 

100 

91 

378 

2336 

339 

12/6/96 

VEW/VW-7 

0.08 

23 

96 

100 

32 

133 

0 

1.19 

12/9/96 

VEW/VW-7 

3.13 

68 

283 

100 

NA*' 

NA 

8 

9 

12/9/96 

VEW/VW.14 

0.06 

120 

499 

100 

NA 

NA 

0 

- 

12/13/96 

VEW/VW-14 

3.96 

200 

831 

100 

4 

15 

30 

0.14 

12/18/96 

VEW/VW-g 

4.98 

690 

2.868 

100 

NA 

NA 

128 

- 

12/24/96 

VEW/VW-S 

0.04 

690 

2,868 

100 

9 

38 

1 

034 

12/27/96 

VEW/VW-8 

3.23 

530 

2303 

100 

12 

50 

64 

0.45 

12/27/96 

VEW/VW-9 

0.02 

20 

83 

100 

NA 

NA 

0 

- 

1/3/97 

VEW/VW.9 

6.83 

18 

75 

100 

4 

18 

5 

0.16 

in/97 

VEW/VW-12 

0.19 

180 

748 

100 

5 

21 

1 

0.19 

i/7/97 

VEW/VW-12 

3.66 

580 

2.411 

too 

NA 

NA 

79 

• 

in/97 

VEW/VW-13 

0.04 

490 

2.037 

100 

26 

108 

1 

0.97 

1/14/97 

VEW/VW-13 

6.75 

180 

748 

100 

NA 

NA 

45 

- 

1/14/97 

VEW/VW-IO 

0.20 

550 

2,286 

100 

NA 

NA 

4 

• 

1/22/97 

VEW/VW-3 

4.42 

uoo 

4389 

100 

24 

100 

198 

0.89 

1/27/97 

VEW/VW-4 

0.08 

ND 

ND 

100 

ND 

ND 

0 

• 

2/5/97 

VEW/VW-4 

12.67 

870 

3,617 

100 

NA 

NA 

411 

- 

2/3/97 

VEW/VW-2 

0.08 

12 

50 

100 

3 

13 

0.04 

0.12 

2/4/97 

YEW/VW-2 

0.92 

13 

54 

100 

NA 

NA 

0.4 

- 

2/4/97 

VEW/VW-11 

0.08 

25 

104 

100 

4 

17 

0.1 

0.16 

Vim 

VEW/VW-ll 

2.84 

24 

100 

100 

NA 

NA 

3 

- 

vim 

VEW/VW-6  and -14 

0.40 

1300 

6336 

100 

32 

133 

22 

1.19 

2/19/97 

VEW/VW-6  and -14 

11.92 

3,700 

15381 

100 

88 

366 

1.644 

3.28 

2/21/97 

VEW/VW-6  and -14 

1.88 

3,800 

15,797 

100 

140 

582 

266 

5.22 

2/24/97 

VEW/VW-6  and -14 

2.85 

4,200 

17.460 

100 

220 

915 

446 

8.20 

3/5/97 

VEW/VW-6  and -14 

934 

1300 

6.236 

100 

0 

0 

522 

0.00 

3/6W 

VEW/VW-6  and -14 

0.75 

1,700 

7,067 

100 

0.9 

4 

48 

0.03 

3/11/97 

VEW/VW-6 

0.10 

2300 

93dl 

100 

1.4 

6 

9 

0.05 

3/18/97 

VEW/VW-6 

3.69 

2,600 

10,809 

100 

0 

0 

358 

0.00 

3/19/97 

VEWAnV-14 

.  0.98 

170 

707 

100 

0.2 

1 

6 

0.01 

3/20/97 

VEW/VW-14 

1.02 

83 

345 

100 

0 

0 

3 

0.00 

3/25/97 

VEW/VW-14 

4.85 

98 

407 

100 

0 

0 

18 

0.00 

Total « _ 1,221 


Values  given  are  for  total  hydrocarbons  CTHC)  referenced  to  heptane  (molecular  weight  -lOO). 

''  Eflhient  sample  results  fiom  samples  coQected  from  9/2/96  through  2/24/97  may  be  anomolously  high  due  to  the  use  of  sampling  procedures  that  may  have  caused  cross-contaminadon  of  the  sample. 

procedures  that  may  have  caused  cross-contaminadon  of  frie  sample  (see  Attachment  1). 

^  ppmv  ■  parts  per  minion  by  vohane,  as  determined  by  the  analytical  laboratory. 

*  pg/L  *■  micrograms  per  liter,  as  deteniuned  by  die  analytical  labontory. 

•'NA  -  not  analyzed. 

*  Effluent  samples  not  collected  during  sampling  event 
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March  20,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 

Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  6,  Site  FT-002,  Plattsburgh  AFB  CDRL 

A007A 


Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2,  3,  and  4,  which  constitute  Analytical 
Data  Report  No..  6  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the 
vapor  samples  collected  during  the  month  of  February  1997,  from  the  flameless  thermal 
oxidation  (FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force  Base, 
New  York.  The  FTO  unit  operated  for  the  entire  month  of  February.  Please  note  that 
effluent  sample  results  may  be  anomolously  high  due  to  the.  use  of  sampling  procedures 
that  may  have  caused  cross-contamination  of  the  samples.  Parsons  ES  and  Thermatrix 
have  developed  revised  sampling  procedures  that  are  being  implemented  for  all 
SUMMA®  canister  vapor  samples  collected  in  March.  The  results  for  these  samples  will 
be  presented  in  the  next  analytical  data  report.  The  February  1997  data  represent  the 
following  FTO  treatment  unit  operating  conditions: 


•  On  February  3,  1997,  Parsons  ES  collected  an  influent  SUMMA®  canister  vapor 
sample  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-4  during  sample  collection..  Photoionization  detector  (PID) 
readings  increased  from  a  volatile  organic  compound  (VOC)  concentration  of  570 
parts  per  million  by  volume  (ppmv)  on  January  27,  1997,  to  1,200  ppmv  at  the 
time  of  sample  collection.  Following  sample  collection,  the  FTO  unit  was 
connected  to  and  began  treating  vapors  from  well  VE/VW-2.  Influent  and  effluent 
SUMMA®  canister  vapor  samples  were  collected  from  the  FTO  treatment  unit 
following  approximately  2  hours  of  vapor  extraction  from  well  VE/VW-2. 
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. .  On  February  4,  1997,  an  influent  SUMMA®  canister  vapor  sample  was  collected 
from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors  from  well 
VE/VW-2  during  sample  collection.  Well  VE/VW-2  PID  readings  increased  from 
a  VOC  concentration  of  170  ppmv  on  February  3,  1997,  to  230  ppmv  at  the  time 
of  sample  collection.  Following  sample  collection,  the  FTO  unit  was  connected  to 
and  began  treating  vapors  from  well  VE/VW-11.  Influent  and  effluent  SUMMA® 
canister  vapor  samples  were  collected  from  the  FTO  treatment  unit  following 
approximately  2  hours  of  vapor  extraction  from  well  VE/VW-11. 

.  On  February  5,  1997,  Parsons  ES  collected  SUMMA®  canister  samples  from  well 
VE/VW-1,  VE/VW-3,  and  MW-108  following  approximately  4  hours  of  purging 
with  a  10-standard-cubic-foot-per-minute  (scfin)  pump.  The  analytical  results  for 
the  sample  from  well  VE/VW-3  will  be  used  to  verify  the  accuracy  of  the 
analytical  results  for  the  first  sample  collected  from  well  VE/VW-3,  in  which  no 
specific  VOCs  were  detected  above  the  method  detection  limit,  although  total 
volatile  hydrocarbons  (TVH)  were  reported  at  1,000  ppmv. 

•  On  February  7,  1997,  the  FTO  treatment  unit  was  connected  to  and  began  treating 
and  extracting  vapors  from  wells  VE/VW-6  and  VE/VW-14.  These  two  wells 
were  selected,  for  combined  extraction  because  well  VE/VW-6  had  the  highest 
detected  TVH  concentration  (6,000  ppmv),  and  the  lowest  oxygen  concentration  (0 
percent  initially),  and  well  VE/VW-14  had  the  highest  TCE  concentrations  (120 
ppmv  initially,  and  71  ppmv  after  93  hours  of  FTO  operation). 

.  On  February  19,  1997,  Parsons  ES  collected  influent  and  effluent  SUMMA® 
canister  vapor  samples  from  the  FTO  treatment  unit,  which  was  extracting  and 
treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  sample  collection. 
PID  readings  increased  from  a  VOC  concentration  of  1,500  ppmv  on  February  7, 
1997,  to  3,050  ppmv  at  the  time  of  sample  collection. 

•  On  February  21,  1997,  Parsons  ES  collected  influent  and  effluent  SUMMA® 
canister  vapor  samples  from  the  FTO  treatment  unit,  which  was  extracting  and 
treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  sample  collection. 
PID  readings  decreased  from  a  VOC  concentration  of  3,050  ppmv  on  February  19, 
1997,  to  2,600  ppmv  at  the  time  of  sample  collection. 

.  On  February  24,  1997,  Parsons  ES  collected  influent  and  effluent  SUMMA® 
canister  vapor  samples  from  the  FTO  treatment  unit,  which  was  extracting  and 
treating  vapors  from  wells  VE/VW-6  and  VE/VW-14  during  sample  collection. 
PID  readings  decreased  from  a  VOC  concentration  of  2,600  ppmv  on  February  21, 
1997,  to  1,8(X)  ppmv  at  the  time  of  sample  collection. 
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P.er  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  has  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at  (303) 
764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 

C.C.:  Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz*Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rich  Jasaitis,  OHM 
Mr.  Chuck  Wright,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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TABLE  3  (Continued) 

FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT>002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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TABLE  4 

HYDROCARBON  REMOVAL  AND  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Date 

Extraction 

Days  of 

InHuentTHC*' 

Concentration 

Flow 

Rate 

Effluent  THC 
Concentration*^ 

Pounds  of 

Total  Daily 
THC  Emissions**^ 

Sampled 

Well 

Operation 

(ppmv)''  (pg/L)" 

(scfm) 

(ppmv)  (pg/L) 

THC  Removed 

(pounds/day) 

9/2/96 

VEW/VW-6 

3.90 

5,800 

24,111 

100 

3 

12 

842 

0.10 

9/25/96 

VEW/VW-5 

6.13 

3,600 

14,966 

100 

18 

75 

822 

0.67 

10/14/96 

VEW/VW-6 

0.02 

3,300 

13,719 

100 

120 

499 

3 

4.47 

10/24/96 

VEW/VW-6 

10.00 

6,000 

24,943 

100 

91 

378 

2,236 

3.39 

12/6/96 

VEW/VW-7 

0.08 

23 

96 

100 

32 

133 

0 

1.19 

12/9/96 

VEW/VW-7 

3.13 

68 

283 

100 

NA'' 

NA 

8 

f/ 

12/9/96 

VEW/VW-14 

0.06 

120 

499 

100 

NA 

NA 

0 

- 

12/13/96 

VEW/VW-14 

3.96 

200 

831 

100 

4 

15 

30 

0.14 

12/18/96 

VEW/VW-8 

4.98 

690 

2,868 

100 

NA 

NA 

128 

- 

12/24/96 

VEW/VW-8 

0.04 

690 

2,868 

100 

9 

38 

1 

0.34 

12/27/96 

VEW/VW-8 

3.23 

530 

2,203 

100 

12 

50 

64 

0.45 

12/27/96 

VEW/VW-9 

0.02 

20 

83 

100 

NA 

NA 

0 

- 

1/3/97 

VEW/VW-9 

6.83 

18 

75 

100 

4 

18 

5 

0.16 

1/3/97 

VEW/VW-12 

0.19 

180 

748 

100 

5 

21 

1 

0.19 

1/7/97 

VEW/VW-12 

3.66 

580 

2,411 

100 

NA 

NA 

79 

- 

1/7/97 

VEW/VW-13 

0.04 

490 

2,037 

100 

26 

108 

1 

0.97 

1/14/97 

VEW/VW-13 

6.75 

180 

748 

100 

NA 

NA 

45 

- 

1/14/97 

VEW/VW-10 

0.20 

550 

2,286 

100 

NA 

NA 

4 

- 

1/22/97 

VEW/VW-3 

4.42 

1,200 

4,989 

100 

24 

100 

198 

0.89 

1/27/97 

VEW/VW-4 

0.08 

ND 

ND 

100 

ND 

ND 

0 

- 

2/3/97 

VEW/VW-4 

12.67 

870 

3,617 

100 

NA 

NA 

411 

- 

2/3/97 

VEW/VW-2 

0.08 

12 

50 

100 

3 

13 

0.04 

0.12 

2/4/97 

VEW/VW-2 

0.92 

13 

54 

100 

NA 

NA 

0.4 

- 

2/4/97 

VEW/VW-11 

0.08 

25 

104 

100 

4 

17 

0.1 

0.16 

2/7/97 

VEW/VW-1 1 

2.84 

24 

100 

100 

NA 

NA 

3 

- 

2/7/97 

VEW/VW-6  and  -14 

0.40 

1,500 

6,236 

100 

32 

133 

22 

1.19 

2/19/97 

VEW/VW-6  and  -14 

11.92 

3,700 

15,381 

100 

88 

366 

1,644 

3.28 

2/21/97 

VEW/VW-6  and -14 

1.88 

3.800 

15,797 

100 

140 

582 

266 

5.22 

2/24/97 

VEW/VW-6  and -14 

2.85 

4,200 

17,460 

100 

220 

915 

446 

8.20 

Values  given  arc  for  total  hydrocarbons  (THC)  referenced  to  heptane  (molecular  weight  =100). 

^  EDIuent  sample  results  may  be  anomolously  high  due  to  the  use  of  sampling  procedures  that  may  have  caused  cross-contamination  of  the  sample. 
^  ppmv  =  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory. 

^  pg/L  =  micrograms  per  liter,  as  determined  by  the  analytical  laboratory. 

^'NA  =  not  analyzed. 

^  EfDuent  samples  not  collected  during  sampling  event 
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PARSONS  ENGINEERING  SCIENCE,  INC. 


1 700  Broadway. 


Suite  900  •  Denver,  Colorado  80290  •  (303)  831-3100  •  l-ax'  (303)  831-8208 


CC  -  ^  CcMisV 
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February  20,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  5,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 


Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2,  3,  and  4,  which  constitute  Analytical 
Data  Report  No.  5  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the 
vapor  samples  collected  during  the  month  of  January  1997,  from  the  flameless  thermal 
oxidation  (FTO)  treatment  unit  operating  at  Site  FT-002,  Plattsburgh  Air  Force  Base, 
New  York.  The  FTO  unit  operated  25.7  days  during  the  month  of  January.  The 
January  1997  data  represent  the  following  FTO  treatment  unit  operating  conditions: 


.  On  January  3,  1997,  Engler  Electric  heat  traced  the  piping  from  the  FTO  treatment 
unit  to  the  soil  vapor  extraction  (SVE)  building  at  Site  FT-002. 


.  On  January  3,  1997,  influent  and  effluent  SUMMA®  canister  vapor  samples  were 
collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-9  during  the  sample  collection.  Photoionization  detector  (PID) 
readings  for  influent  vapors  decreased  from  a  concentration  of  135  parts  per 
million  by  volume  (ppmv)  on  December  27,  1996,  to  40  ppmv  at  the  time  of 
sample  collection.  Following  sample  collection,  the  FTO  unit  was  connected  to 
and  began  treating  vapors  from  well  VE/VW-12.  An  influent  SUMMA®  canister 
vapor  sample  was  collected  from  the  FTO  treatment  unit  following  approximately 
4  hours  of  vapor  extraction  from  well  VE/VW-12. 


On  January  7,  1997,  an  influent  SUMMA®  canister  vapor  sample  was  collected 
from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors  from  well 
VE/VW-12  during  the  sample  collection.  Following  sample  collection,  the  FTO 
unit  was  connected  to  and  began  treating  vapors  from  well  VE/VW-13.  Influent 
and  effluent  SUMMA®  canister  vapor  samples  were  collected  from  the  FTO 
treatment  unit  following  approximately  1  hour  of  extracting  vapors  from  well 
VE/VW-13. 


! 
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•  On  January  14,  1997,  an  influent  SUMMA®  canister  vapor  sample  was  collected 
from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors  from  well 
VE/VW-13  during  the  sample  collection.  The  influent  vapor  PID  readings 
remained  at  a  concentration  of  930  ppmv  during  this  time  period.  Following 
sample  collection,  the  FTO  unit  was  connected  to  and  began  treating  vapors  from 
well  VE/VW-10.  An  influent  SUMMA®  canister  vapor  sample  was  collected  from 
the  FTO  treatment  unit  following  approximately  2  hours  of  extracting  vapors  from 
well  VE/VW-10.  The  PID  reading  was  approximately  700  to  800  ppmv  at  the 
time  of  sample  collection. 

•  On  January  17,  1997,  Parsons  ES  collected  SUMMA©  canister  samples  from 
wells  VE/VW-1,  VE/VW-2,  VE/VW-3,  and  VE/VW-4  following  approximately  2 
hours  of  purging  with  a  10-standard-cubic-foot-per-minute  (scfm)  pump.  The 
results  of  these  samples  will  be  used  to  determine  the  concentrations  of  individual 
compounds  and  total  volatile  hydrocarbons  (TVH)  so  that  the  future  operating 
parameters  of  the  FTO  treatment  unit  can  be  determined. 

•  On  January  18,  1997,  at  approximately  9:40  p.m.,  Mr.  Dave  Brown  (Parson  ES 
Syracuse)  received  a  telephone  call  from  Security  Concepts  (subcontractor  that 
installed  the  alarm  system  on  the  FTO  treatment  unit)  informing  him  that  the  FTO 
treatment  unit  had  stopped  operating.  The  shutdown  was  due  to  a  low  pressure 
reading  that  probably  was  caused  by  very  cold  ambient  temperatures  (minus  27 
degrees  Fahrenheit).  At  low  ambient  temperatures,  the  pressure  from  the  propane 
tank  is  reduced,  resulting  in  a  low-pressure  shutdown  of  the  FTO  treatment  unit. 

•  On  January  21,  1997,  Mr.  John  Mackey  traveled  to  Plattsburgh  AFB  to  assess  the 
cause  of  the  shutdown  and  to  restart  the  FTO  treatment  unit.  The  unit  was 
restarted  at  approximately  9:35  a.m.,  and  was  connected  to  and  began  treating 
vapors  from  well  VE/VW-3. 

•  On  January  22,  1997,  at  approximately  4:00  a.m.,  Mr.  Dave  Brown  received  a 
telephone  call  from  Security  Concepts  informing  him  that  the  FTO  treatment  unit 
had  again  stopped  operating.  The  shutdown  was  due  to  a  Base-wide  power  outage 
caused  by  an  ice  storm. 

•  On  January  22,  1997,  Mr.  John  Mackey  traveled  to  Plattsburgh  AFB  to  restart  the 
FTO  treatment  unit.  The  unit  was  restarted  at  approximately  11:35  a.m.,  and  was 
connected  to  and  resumed  treating  vapors  from  well  VE/VW-3.  Influent  and 
effluent  SUMMA®  canister  vapor  samples  were  collected  from  the  FTO  treatment 
unit  following  approximately  8  hours  of  extracting  vapors  from  well  VE/VW-3. 

•  On  January  27,  1997,  at  approximately  3:00  a.m.,  Mr.  Dave  Brown  received  a 
telephone  call  from  Security  Concepts  informing  him  that  the  FTO  treatment  unit 
had  stopped  operating.  On  this  date,  Mr.  John  Mackey  traveled  to  Plattsburgh 
AFB  to  restart  the  FTO  treatment  unit.  The  unit  was  restarted  at  approximately 
11:30  a.m.,  and  was  connected  to  and  began  treating  vapors  from  well  VE/VW-4. 
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An  influent  and  effluent  SUMMA®  canister  vapor  sample  were  collected  from  the 
FTO  treatment  unit  following  approximately  2.5  hours  of  extracting  vapors  from 
well  VE/VW-4.  The  PID  reading  from  the  well  was  570  ppmv.  Mr.  Mackey  also 
increased  the  flow  rate  of  supplemental  fuel  from  the  propane  tank,  which  should 
alleviate  the  problem  of  shutdowns  associated  with  low-pressure  readings. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  has  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at  (303) 
764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 

C.C.:  Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz* Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix, 

Mr.  Dave  Brown,  Parsons  ES  Syracuse 

Mr.  Rich  Jasaitis,  OHM 

Mr.  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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THC  *  Total  hydrocarbons  referenced  to  heptane  (molecular  weight «  100). 


TABLE  2 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES  FROM 
VENT  WELLS  VW-l,  VW-2,  VW-3,  VW-4,  AND  VW-ll*" 

FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE.  NEW  YORK 


FT002VWin 

FT002VW2I1 

FT002VW3I1 

FT002VW4II 

FT002VW11I1 

Detected  Concentration 

Detected  Concentration 

Detected  Concentration 

Detected  Concentration 

Detected  Concentration 

Analyte 

(ppbv) 

(ppbv) 

cis-l,2“Dichloroethenc 

ND* 

38 

ND 

ND 

330 

Freon  113 

ND 

14 

ND 

ND 

1200 

Heptane 

ND 

ND 

ND 

4500 

ND 

Hexane 

ND 

ND 

ND 

1300 

ND 

m,p-Xylene 

ND 

ND 

ND 

170 

ND 

Tetrachloroethene 

67 

14 

ND 

ND 

1500 

Tetrahydrofuran 

130 

140 

ND 

ND 

560 

Trichloroethenc 

ND 

1700 

ND 

ND 

13000 

THC* 

400 

2000 

1100000 

210000 

21000 

“'SUMMA  canister  samples  collected  on  January  17, 1997,  following  approximately  2  hours  of  purging  with  a  10-scfm  pump. 
^  ppbv  —  parts  per  billon  volume,  as  determined  by  Air  Toxics,  Folsum,  CA  using  USEPA  Method  TO-14  GC/MS  Full  Scan. 
ND  =  Not  detected. 

^  THC  =  Total  hydrocarbons  referenced  to  heptane  (molecular  weight  =  100). 
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TABLES 

FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 


FIELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
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TABLE  4 

HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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Values  given  are  for  total  hydrocarbons  (THC)  referenced  to  heptane  (molecular  weight  **100). 
ppmv  *“  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory, 

Hg/L  *  micrograms  per  liter,  as  determined  by  the  analytical  laboratory. 

NA  ■  not  analyzed. 

Effluent  samples  not  collected  during  sampling  event. 
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January  23,  1997 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  4,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 

Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2  and  3,  which  constimte  Analytical 
Data  Report  No.  4  prepared  by  Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the 
vapor  samples  collected  during  the  month  of  December  1996,  from  the  flameless 
thermal  oxidation  (FTO)  treatment  uiiit  operating  at  Site  FT-002,  Plattsburgh  Air  Force 
Base,  New  York.  The  December  1996  data  represent  the  following  FTO  treatment  unit 
operating  conditions: 

.  On  December  4  and  5,  1996,  a  new  variable  frequency  drive  (VFD)  was 
installed,  and  the  FTO  unit  was  placed  in  the  pre-heat  mode.  The  FTO  unit  was 
down  from  November  4,  1996  at  1:24  p.m.  through  December  6,  1996  at  8:45 
a.m. 


.  On  December  6,  1996,  the  FTO  treatment  unit  was  connected  to  and  began 
treating  vapors  from  well  VE/VW-7.  Influent  and  effluent  SUMMA®  canister 
vapor  samples  were  collected  from  the  FTO  treatment  unit  following 
approximately  1.5  hours  of  extracting  vapors  from  well  VE/VW-7. 

.  On  December  9,  1996,  an  influent  SUMMA®  canister  vapor  sample  was 
collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-7  during  the  sample  collection.  The  photoionization  detector 
(PID)  reading  increased  from  a  concentration  of  26  parts  per  million  by  volume 
(ppmv)  to  260  ppmv  during  this  time  period,  and  the  oxygen  concentration 
d&creased  from  18  percent  to  15.  9  percent.  Following  sample  collection,  the 
FTO  unit  was  connected  to  and  began  treating  vapors  from  well  VE/VW-14.  An 
influent  SUMMA®  canister  vapor  sample  was  collected  from  the  FTO  treatment 
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unit  following  approximately  1.5  hours  of  extracting  vapors  from  well  VE/VW- 
14. 

•  On  December  13,  1996,  influent  and  effluent  SUMMA®  canister  vapor  samples 
were  collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating 
vapors  from  well  VE/VW-14  during  the  sample  collections.  Between  December 
9  and  December  13,  1996,  the  PID  reading  increased  slightly  from  320  ppmv  to 
420  ppmv,  and  the  oxygen  concentration  increased  from  11  percent  to  16  percent. 
Following  sample  collection,  the  FTO  unit  was  connected  to  and  began  treating 
vapors  from  well  VE/VW  -8. 

•  On  December  16,  1996,  the  FTO  treatment  unit  was  shut  down  while  an 
electrical  subcontractor  (Engler  Electric)  reconfigured  the  electrical  connections 
of  the  FTO  unit  to  enable  the  blower  to  be  operated  with  or  without  the  VFD. 

•  On  December  17,  1996,  the  electrical  reconfiguration  was  completed,  the  unit 
was  placed  in  the  pre-heat  mode,  and  at  3:30  p.m.  the  FTO  treatment  unit  was 
re-connected  to  and  continued  treating  vapors  from  well  VE/VW-8.  The  FTO 
treatment  unit  was  down  for  23  hours  and  18  minutes. 

•  On  December  18,  1996,  an  influent  SUMMA®  canister  vapor  sample  was 
collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating  vapors 
from  well  VE/VW-8  during  the  time  of  sample  collection.  The  PID  reading  was 
580  ppmv,  and  the  oxygen  concentration  was  13.5  percent  at  the  time  of  sample 
collection. 

•  On  December  24,  1996,  influent  and  effluent  SUMMA®  canister  vapor  samples 
were  collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating 
vapors  from  well  VE/VW-8  during  the  sample  collections.  The  PID  reading 
increased  to  a  concentration  of  970  ppmv  during  this  time  period.  An  oxygen 
concentration  measurement  was  not  obtained  because  the  O2/CO2  meter  was  not 
functioning  properly. 

•  On  December  27,  1996,  influent  and  effluent  SUMMA®  canister  vapor  samples 
were  collected  from  the  FTO  treatment  unit,  which  was  extracting  and  treating 
vapors  from  well  VE/VW-8  during  the  sample  collections.  The  PID  reading 
decreased  slightly  to  a  concentration  of  850  ppmv  during  this  time  period.  An 
oxygen  concentration  measurement  was  not  obtained  because  the  O2/CO2  meter 
was  not  functioning  properly.  Following  sample  collection,  the  FTO  unit  was 
connected  to  and  began  treating  vapors  from  well  VE/VW-9.  An  influent 
SUMMA®  canister  vapor  sample  was  collected  from  the  FTO  treatment  unit 
fallowing  approximately  0.5  hour  of  extracting  vapors  from  well  VE/VW-9. 
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Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  have  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in  IBM- 
compatible  format.  If  you  have  additional  questions  or  comments  please  call  me  at 
(303)  764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 


Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 


c.c.: 


Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz.Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rich  Jasaitis,  OHM 
Mr.  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  K  Austin 
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TABLE  1  (concluded) 

DETECTED  ANALYTES  IN.  EXTRACTED  VAPOR  STREAM  SAMPLES 

DECEMBER  1996 

FLAMELESS  THERMAL  OXroATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
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ND  “  Not  detected. 

NA  =  Not  available. 

THC  =  Total  hydrocarbons  referenced  to  heptane  (molecular  weight  =  100). 


TABLE 2 

riELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
rtAMtLCSf  TKERMAL  OXZDATIOH  PEMONSTRAnON 
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TABLE  1 

riELD  MEASUREMENTS  AND  SYSTEM  OPERATING  CONDITIONS 
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TABLE  3 

HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXTOATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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ppmv  “  parts  per  million  by  volume,  as  determined  by  the  analytical  laboratory. 
Hg/L  =  micrograms  per  liter,  as  determined  by  the  analytical  laboratory. 

NA  =  not  analyzed. 

Effluent  samples  not  collected  during  sampling  event. 
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November  12, 1996 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement  ,  .  to 

Final  Analytical  Data  Report  No.  3,  Site  FT-002,  Plattsburgh  AFB  CDRL 

A007A 

Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1,  2  and  3,  which  c^titute 
Analytical  Data  Report  No.  3  prepared  by  Parsons  Engineering  Science,  me.  (Parsons 
ES)  for  the  vapor  samples  collected  during  the  week  of  October  14,  1996  and  on 
October  24  1996  from  the  flameless  thermal  oxidation  (FTO)  treatment  umt  operatmg 
at  Site  FT-6o2,  Plattsburgh  Air  Force  Base,  New  York.  The  FTO  treatment  unit  was 
connected  to  and  treating  vapors  extracted  from  well  VE/VW-6  durmg  the  sample 
collections. 

During  the  week  of  October  14,  1996,  Ms.  Kim  Makuch  (Parsons  ES  Syracuse) 
provided  oversight  during  die  FTO  treatment  unit  performance  tests  conducted  by  Mr. 
Chris  Baer  and  Mr.  Richard  Martin  (Thermatrix,  Inc.).  The  objective  of  the  tests  was 
to  determine  the  lowest  influent  oxygen  concentration  at  which  the  umt  can  safely 
operate  They  determined  that  the  unit  can  operate  safely  at  an  oxygen  concentration  of 
12  percent,  rather  than  14  percent  at  which  the  unit  was  previously  orating.  Ms 
Makuch  collected  four  influent  and  one  effluent  vapor  samples  from  the  treatment 
unit  during  this  week.  The  samples  were  sent  to  Air  Toxics,  Ltd.  m  Folsom, 
California  for  analysis  by  USEPA  Method  TO-14. 

On  October  24,  1996,  Mr.  Dave  Brown  (Parsons  ES  Syracuse)  cdlected 
influent  and  effluent  samples  from  the  FTO  treatment  unit  operating  at  Site  FT^2. 
Mr.  Brown  also  drained  approximately  30  gallons  of  liquid  from  the  moisture 
separator.  The  liquid  was  discharged  to  the  on-Base  groundwater  treatment  plant  tor 

treatment. 

Between  October  14  and  October  18,  1996,  the  oxygen  concentration  extracted 
from  well  VE/VW-6  increased  from  0  percent  to  6.5  percent  (Table  2).  As  a  result. 
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the  flow  rate  from  the  well  was  increased  from  34  standard  cubic  feet  per  minute 
(scfm)  to  63  scfm. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy 
of  the  enclosed  data  tables  have  been  provided  to  AFCEE/ERS  on  a  3.5-inch  diskette  in 
IBM-compatible  format.  If  you  have  additional  questions  or  conunents  please  call  me 
at  (303)  764-1919  or  Mr.  Steve  Archabal  at  (602)  852-9110. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

/?.  /LsJ-- 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosures 

C.C.:  Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz»Allen,  Sc  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Rick  Jasaitis,  OHM 
Mr.  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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TABLES 

HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXroATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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October  18, 1996 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE*  Air  Force  Contract  No.  F41624-94-D-8 136,  Order  02M3 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 

Combustion  Engine  for  VOC  Off-Gas  A^ement 

Final  Analytical  Data  Report  No.  2,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 

Dear  Mr.  Gonzales: 

Please  find  enclosed  two  copies  of  Tables  1  and  2,  which  constitute  j^ytical  Data 
Report  No.  2  prepared  by  Parsons  Engineering  Science,  Inc.  (P^sons  ES)  for  the^or 
faiSples  collerted  on  September  25,  1996  from  the  flameless 

treatment  unit  operating  at  Site  FT-002  Plattsburgh  Air  ®,^’^^7vEA^5 

FTO  treatment  unit  was  connected  to  and  treating  vapors  extracted  from  well  vEA^W-5 
at  the  time  of  sample  collection.  For  your  future  reference,  a  site  map  also  is  Provid^ 
herewith  to  show  the  locations  of  vapor  extraction  wells  and  the  approxunate  extent  of 
the  total  petroleum  hydrocarbon  (TPH)  contamination. 

Please  note,  that  tetrahydrofuran  was  not  detected  in  the  i^uent  or  effluent  s^ples 
collected  during  this  sampling  event.  As  you  will  recall,  tetrahydrofur^  was  repo^d  to 
be  deteld  at  \  concentration  of  55  parts  per  billion  by 

sample  collected  during  the  previous  sampling  event  please  refer  to  Analytical  Da 
Report  No  1,  dated  October  7,  1996).  Therefore,  it  appears  likely  that  the  pre^ouf^y 
tefrahydrofiiran  was  generated  from  the  incomplete  combusUon  of  poly>anyl  chloride 
(PVC)  shavings  and/or  PVC  solvent  welding  compoun^  temporanly  en^ed  m  Ae 
Thermatrix  FTO  unit  vapor  stream.  This  inference  is  consistent  with  urformahon 
provided  in  The  MERCK  Index  (MERCK  &  Co,  fee.,  1983,  page  1318),  wfec 
references  the  use  of  tetrahydrofuran  as  a  solvent  for  high-grade  polymers,  especially 

PVC  solvents. 

Per  your  request,  Parsons  ES  directed  the  Air  Toxics,  Ltd.  labor^oty  to  Perto 
natural  gas  analysis  by  ASTM  Method  D-1945  on  the  vapor  siunples  collec^  ftom  well 
^^?in  orfer  to  assess  the  British  thennal  unit  (BTU)  value  of  volanle  oiga^ 
compounds  in  the  extracted  soil  gas.  ’nie  Muent  s^ple  had  a  value  of  11 
cubic  foot  (BTU/ft^)  compared  to  a  value  of  approximately  12,200  BTU/fl  for  natural 
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gas  in  the  Plattsburgh  area.  The  natural  gas  value  was  obtained  via  a  telephone  quote 
from  a  representative  of  the  subcontractor  providing  natural  gas  for  the  FTO 
demonstration. 

Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  of  the 
enclosed  data  tables  and  this  letter  has  been  provided  to  AFCEETERS  on  a  3.5-inch 
diskette  in  IBM-compatible  format.  If  you  have  additional  questions  or  comments  please 
call  me  at  (303)  764-1919  or  Mr.  Steve  Archabal  at  (602)  852-91 10. 

Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 

Enclosures:  as 


C.C.:  Mr.  Mark  Rounsavill,  HSC/PKVD  {LOT  only) 

Mr.  Robert  Garza,  AFCEE/ERS  (LOT  and  diskette  only) 
Mr.  Dan  Kraft,  Booz.Allen,  &  Hamilton,  Inc. 

Mr.  Brady  Baker,  AFBCA/OL3A 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  JeffDasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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TABLE  1 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES 
FROM  WELL  VE\VW-5,  SEPTEMBER  25,  1996 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 


Analyte 


Detected  Concentration  (ppbv)  ^ 

IWFR=67.6  scfm;  DFR=32.4  scftn; 

W02=18.9%:  EO  Tinie=93  hrs  35  mini‘s  Destruction 
Influent  Effluent  Efficiency 

Sample _ _ _ Sample  (percent) 


cis-1 ,2-Dichloroetliene 
Benzene 
Trichloroethene 
Toluene 

Tetrachloroethene 
Ethyl  Benzene 
m,p-Xylene 
o-Xylene 

1 ,3,5-Trimethylbenzene 

1 ,2,4-Trimethylbenzene 

Hexane 

4-Ethyltoluene 

Heptane 

TNMHC" 


21,000 

850 

49,000 

44,000 

5,400 

11,000 

55,000 

23,000 

7,100 

14,000 

20,000 

7,200 

110,000 

3,600,000 


22 

99.90 

ND*' 

100.00 

120 

99.76 

230 

99.48 

34 

99.37 

160 

98.55 

940 

98.29 

510 

97.78 

380 

94.65 

1,000 

92.86 

ND 

100.00 

340 

95.28 

130 

99.88 

18,000 

99.50 

*'  ppbv  =  parts  per  billion  by  volume,  as  determined  by  Air  Toxics,  Folsom,  CA  usmg  USEPA 
Method  TO-14  GC/MS  FuU  Scan. 

WFR  =  now  rate  from  weU;  scftn  =  standard  cubic  feet  per  minute;  DFR  =  flow  rate  from  dilution  air; 
W02  =  extraction  weU  oxygen  concentration;  ET  Time  =  system  operating  time  elapsed  prior  to  sampling. 
•'ND  =  Not  detected. 

"TNMHC  =  Total  non-metfuine  hydrocarbons  referenced  to  heptane  (molecular  weight  =  100). 
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TABLE  2 

HYDROCARBON  EMISSIONS 
FLAMELESS  THERMAL  OXTOATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT-002 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 
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1 700  Broadway,  Su.te  900  •  Denver.  Colorado  80290  •  (303)  831  -8100  •  Fax:  (303)  831-8208  C  C  ' 


October  7,  1996 


Mr.  Jim  Gonzales 
AFCEE/ERT 

3207  North  Road,  Building  532 
Brooks  AFB,  Texas  78235-5363 

RE:  Air  Force  Contract  No.  F41624-94-D-8136,  Order  02803 

Air  Conformity  Determination  of  Flameless  Thermal  Oxidation  and  Internal 
Combustion  Engine  for  VOC  Off-Gas  Abatement 

Final  Analytical  Data  Report  No.  1,  Site  FT-002,  Plattsburgh  AFB  CDRL 
A007A 

Dear  Mr.  Gonzales: 

Please  find  attached  two  copies  of  Analytical  Data  Report  No.  1  prepar^  by 
Parsons  Engineering  Science,  Inc.  (Parsons  ES)  for  the  vapor  samples  collected  durag 
startup  of  the  fiameless  thermal  oxidation  (FTO)  treatment  umt  operatmg  at  Site 
002  Hattsburgh  Air  Force  Base,  New  York.  The  FTO  treatment  unit  was  used  durmg 
the  period  from  August  28  through  September  6,  1996  to  treat  va^rs  extracted  durmg 
the  bioslurping  pilot  test  conducted  by  Battelle  at  well  MW108.  Tetrahydrofur^  was 
detected  at  a  concentration  of  55  parts  per  billion  by  volume  (ppbv)  m  the  effluent 
sample.  Tetrahydrofuran  may  be  a  product  of  incomplete  oxidation,  or  it  may  ^ 
present  in  the  influent,  but  at  a  concentration  below  the  410  ppbv  detecti^  liimt. 
Another  possible  source  of  the  tetrahydrofuran  is  that  it  is  being  general^  from  the 
incomplete  combustion  of  polyvinyl  chloride  (PVC)  shavmgs  solvent 

welding  compounds  entrained  in  the  Thermatrix  FTO  umt.  The  MERCK  Index, 
(MER&  &  Co,  Inc.,  1983,  page  1318)  references  the  use  of  tetrahydrofuran  as  a 
solvent  for  high  polymers,  especially  PVC  solvents.  If  this  is  the  case,  the  generation 
of  tetrahydrofuran  should  be  temporary . 

Parsons  ES  contacted  the  New  York  State  Department  of  Enviroimental 
Conservation  (NYSDEC)  to  determine  if  their  is  a  regulatory  limit  for  enussK^  of 
tetrahydrofuran.  NYSDEC  does  not  have  a  regulatory  limit  for  tetrahydrofor^ 
however  they  do  have  a  suggested  short-term  guideline  concentration  of  1^.^ 
micrograms  per  meter  cubed  (|xg/m^.  55  ppbv  is  equivalent  to  167.3  pg/m  ,  which  is 
well  below  the  short-term  guideline  concentration.  In  summary,  the  source  of  the 
tetrahydrofuran  appears  to  be  an  academic  question  at  this  point  and  not  a  regmatory 
issue.  We  will  continue  to  monitor  for  this  compound  and  attempt  to  locate  its  ongm. 
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Per  Contracts  Data  Requirements  List  (CDRL)  A007A,  one  reproducible  copy  has 
been  provided  on  a  3.5-inch  diskette  in  IBM  compatible  format  to  AFCEE/ERS.  If 
you  have  additional  questions  or  comments  please  call  me  at  (303)  764-1919  or  Mr. 
Steve  Archabal  at  (602)  852-9110. 


Sincerely, 

PARSONS  ENGINEERING  SCIENCE,  INC. 

Peter  R.  Guest,  P.E. 

Project  Manager 


Enclosure 


C.C.; 


Mr.  Mark  Rounsavill,  HSC/PKVD  (LOT  only) 
Mr.  Robert  Garza,  AFCEE/ERS  (LOT  only) 
Mr.  Dan  Kraft,  Booz.AlIen,  &  Hamilton,  Inc. 
Mr.  Steve  Archabal,  Parsons  ES  Phoenix 
Mr.  Dave  Brown,  Parsons  ES  Syracuse 
Mr.  Jeff  Dasch,  Thermatrix,  Inc. 

Mr.  Rick  Brettin,  Parsons  ES  Austin 
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TABLE  1 

DETECTED  ANALYTES  IN  EXTRACTED  VAPOR  STREAM  SAMPLES 
FROM  WELL  MW108,  SEPTEMBER  2,  1996 
FLAMELESS  THERMAL  OXIDATION  DEMONSTRATION 
FIRE  TRAINING  AREA  FT4)02 
PLATTSBURGH  AIR  FORCE  BASE,  NEW  YORK 

Detected  Concentration  (ppbv) 

[WFR=67.6  scfm;  DFR=32.4  scfm; 

W02=18.9%;  EO  Time=93  hrs  35  min]**'  Destruction 


Analyte 

Influent 

Sample 

Effluent 

Sample 

Efficiency 

(percent) 

Chloromethane 

<  410 

11 

NA'' 

cis- 1 ,2-Dichloroethene 

75000 

4.3 

99.99 

Benzene 

5100 

<  4.1 

>  99.92 

Trichloroethene 

57000 

5.6 

99.99 

Toluene 

24000 

6.4 

99.97 

Ethyl  Benzene 

4000 

<  4.1 

>  99.90 

m,p-Xylene 

18000 

<  4.1 

>  99.98 

0“Xylene 

5800 

<  4.1 

>  99.93 

1 ,3 ,5-Trimethylbenzene 

1200 

<  4.1 

>  99.66 

1 ,2,4-Trimethylbenzene 

2900 

<  4.1 

>  99.86 

Hexane 

40000 

<  16 

>  99.96 

Heptane 

41000 

<  16 

>  99.96 

Acetone 

<  1600 

20 

NA 

Tetrahydrofuran 

<  1600 

55 

NA 

THC^ 

5,800.000 

2,800 

99.95 

ppbv  —  parts  per  billion  by  volume,  as  deteimincd  by  Air  Toxics  LTD.,  Folsom,  CA  using  EPA 
Method  TO-14  GC/MS  Full  Scan. 

^  WFR  «  flow  rate  from  well;  scftn  =  standard  cubic  feet  per  minute;  DFR  =  flow  rate  from  diludon  air; 

W02  =  extraction  well  oxygen  concentration;  Elapsed  OT  =  system  operating  time  elapsed  prior  to  sampling. 
NA  =  Not  Applicable. 

^THC  =  Total  hydrocarbon  referenced  to  heptane  (molecular  weight  =  86). 
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VENDOR  QUOTES  FOR  VARIOUS  VAPOR  TREATMENT  TECHNOLOGIES 
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FROM  303  989  3889 


Thermatrix  Inc. 


8335  West  Woodard  Drive 
Lakewood,  Colorado  80227 
Tel:  (303)  989-3793 
FAX:  (303)  989-3889 


^  .  o^toeO 

Cc\  y./{3w5  5  ^ 

101  Metro  Efcrive,  Suite  24^  • 

San  Jose,  California  95110 
Tel:  (408)  453-0490 
FAX;  (408)  453-0492 


May  7, 1997 


Mr.  Pete  Guest,  P.E. 

Parsons  Engineering  Science,  Inc. 

Suite  900 
1700  Broadway 
Denver,  CO  80290 

Dear  Mr.  Guest: 

SUBJECT:  Thermatrix  Proposal  No.  7127,  Rev.  l;  Soil  Vapor  Extraction 

Thank  you  for  your  interest  in  Thermatrix  flameless  oxidation  technology  for  the  opportunity  to 
submit  this  revised  budget  proposal  for  treating  the  vent  stream  from  a  soil  vapor  extraction  (SVE) 

process. 


Budget  Price: 


The  oxidizer  recommended  for  your  application  is  a  recuperative  GR  model  rated  for  500  SCFM.  The 
budget  price  for  this  System  is  $200,000. 


The  proposed  System  includes  the  following:  oxidizer,  preheater,  PLC  and  panel,  frime  mixer  and  train, 
fuel  gas  train,  dilution  air  blower  and  train,  stack,  piping  and  instrumentation. 


The  prices  do  not  include  any  applicable  in^ort,  export,  excise,  sales,  use  or  value-added  taxes.  It 
does  not  include  spare  parts,  freight,  handling,  site  prqjaration,  foundations,  installation, 
commissioning  or  performance  testing.  These  parts  and  services  are  available  for  turnkey  systems. 


Delivery: 

Typical  delivery  of  oxidizer  systems,  FOB  point  of  manufacture,  is  22  to  24  weeks  afrer  acceptance  of 
a  valid  purchase  order,  allowing  4  to  6  weeks  for  development  of  engineering  drawings  and  docuinents 
and  2  weeks  for  approval  by  buyer.  An  additicmal  cost  for  expedited  delivery  can  be  provided  with  a 
firm-price  quotation  at  flie  request  of  the  buyer. 

Performance  and  Guarantee: 

nieimatrix  guarantees  oxidizer  performance  at  99.99%  VOC  destruction  or  1  ppmv  total  VOC  in  the 
oxidizer  exhaust,  whichever  is  least  restrictive.  Though  not  guaranteed,  typical  thermal  NOx  emissions 
are  2  ppmv,  and  CO  is  less  than  10  ppmv. 


Design  Basis: 

The  SVE  vent  is  air  containing  1,026  ppmv  VOC  Oncluding  53  ppmv  halogenated  compounds)  at  a 
flowrate  of  500  CFM  at  77®F  and  100%  relative  humidity. 
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Dilution  air  is  not  required  during  normal  operation  of  the  oxidizer,  but  is  required  for  startup. 
Supplemental  &el  gas  is  required  to  maintain  normal  operating  temperature  in  the  oxidizer. 


Utility  Requirements: 

Based  on  8760  annual  operating  hours,  the  estimated  operating  costs  for  the  application  described 
above  would  include: 


GASE/MDraeiL: 

:•  ■=:-;UlllJTY=GOiST^i;iMATO  •  •  J 

.  .Supplemental  Fud  Gas  | 

t$3.00perl0‘Bto’i 

GR 

3HIJ/3KW  $1.5K/vr 

0.2  X  10‘  Btu/hr 

$5K/vr 

Power  /•nnqonptmn  is  based  on  air  and/or  fume  blower  motor  power  requirements  plus  1.2  KW  control  and 
instrument  power.  A  fume  blower,  if  required,  can  be  provided  as  an  option. 


Clarifications: 


It  is  assumed  fhait  the  SVE  vent  has  a  minimiun  of  13%voI.  oxygen.  If  the  actual  o^Q^gen  content  is 
lower,  then  the  extraction  rale  may  need  to  be  reduced  and  supplemental  air  added  in  the  feed  to  the 
oxidizer. 


Theimatrix  has  designed  the  GR  model’s  recuperative  exchanger  for  long  life  and  minimal 

maintenance.  The  tubes  are  fixed  at  the  cooler  inlet  and  are  free-floating  at  the  hot  end.  AdditionaUy, 

the  inlet  has  three  indies  of  castable  refiactory  insulation  above  the  weld,  shielding  the  weld  from  the 
650“F  exhaust  temperature.  The  tube-ta4ubesheet  weld  sees  little  thei^  stress  in  either  continuous 
or  cyclical  service;  the  minimized  stress  allows  for  iMig  service  life  in  this  robust  exchanger  design. 

The  oxidizer  exhaust  contains  HCl  vhidi  may  require  abatement  depending  upon  local  regulatory 
requirements. 

Various  grades  of  corrosion  resistant  materials  of  construction  in  the  oxidizer  can  be  provided  as  an 
option  depending  on  customer  requirements.  The  base  budget  price  for  the  proposed  syston  d^  n^ 
include  an  allowance  for  material  upgrades  due  to  the  concentration  of  HCl.  The  pn<^  of  acid- 
resistant  materials  are  subject  to  market  demand  and  are  adjusted  to  market  conditions  at  the 
submission  of  a  firm-^rice  quote  or  accqitance  of  the  purchase  order. 


Per  your  request,  also  included  is  a  budgetary  prqiosal  for  a  Thermatnx  Moving  Bed  Adsorption 
System  (MB-500).  As  we  have  discussed,  Thermatrix  has  re-designed  the  adsorption  and  desorption 
components  of  the  PADRE®  qrstem.  The  resulting  “moving  bed”  system  decouples  the  adsorption  and 
desoiption  process  where  before  both  of  these  process  occurred  in  a  single,  resin  packed  adsorption 
bed..  The  system  has  been  designed  to  combine  the  higher  removal  efficiency  of  a  padeed  bed  adsorber 
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with  the  cost  benefits  of  a  continuously  desorbing  system.  In  this  new  system,  a  solid  packed  bed  of 
adsorbent  slowly  moves  down  through  die  adsorbing  section  into  a  separate  desorbing  section.  This 
provides  die  hi^  removal  rates  that  are  obtainable  with  a  packed  bed  while  moving  the  desorption 
process  out  of  the  adsorber.  I  look  forward  to  meeting  widi  you  in  the  near  future  to  discuss  our  new 

d^ign  in  detail. 

We  trust  you  will  finH  this  information  useful  and  appreciate  your  interest  in  Thermatrix  technologies. 
We  look  forward  to  working  with  you  on  this  application  and  also  others  in  the  future.  If  you  have  any 
questions  or  if  we  can  provide  further  information,  please  contact  me  at  the  Colorado  sales  ofiSce  at 
(303)  989-3793. 


Sincerely, 


cc:  John  Clark,  Thermatrix  Inc. 
Bill  Binder,  Thermatrix  Inc. 
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THERMATRDC  BUDGET-PRICE  PROPOSAL 


Moving  Bed  Adsorption  System  MB-SOO 


To: 

Consultant: 

Address: 

Telephone: 

Fax: 

Project  Ref: 
Proposal  No: 

Design  Criteria 


Pete  Guest,  P.E. 

Parsons  Engtneeriiig  Sdence 
Denver,  CO 
(303)831-SXO0 
(303)831^08 


Application: 

SVE 

Major  Coitstituent(s): 

Hexane,  TCE,  DCE,  F113 

Estimated  Initial  Recoveiy  Rate: 

5,010  Ib/month 

MaMmutn  Air  Concentration: 

1,026  ppmV 

Maximum  Air  Flow  Rate: 

500  scfm 

Maximum  VOC  Loading: 

6.86  Ib/hr 

Maximum  Influent  Air  Temperature: 

30.0 

Maximum  Water  Vapor  Loading: 

50.0  %(No  Entrained  Liquids  Allowed) 

Treatment  Goal: 

95  % 

Capital  Costs  TMX  MB-500  Moving  Bed  Adsorption  System 

System  consists  of:  Adsorber,  Desorber,  Service  Module,  RSH  Ambersorb  600  Resin 


$210,000 


Setup  Charge: 

Includes  •  5  deys  ofstert-up,  interconnect  of  modules,  end  operator  trelning. 
Purchase  Pnce:(nctmcluded:  eppUcebfe  taxes  and  freight  FOB  factory) 


$fl,0QQ 

$218,000 


Estimated 

Utility 

Costs 


Assumptions 


Avera 

ge  Requirement 

Av*. 

$  Cost /Hr. 

$Cost/Lb 

Recovered 

Electricit/(480V.3ph,  60Hz) 

30.0  kW-hr. 

$1.50 

$0.22 

Total  Unit  Operating  Costs: 

$1.50 

$0.22 

1)  Ekctrical  costs  based  upon  utility  rats  of: 

2)  Operating  Basis; 

3)  2  SCFM  compressed  air  required 


0.05  SperkWh 
730  Hespermonth 


Warranty 


thcrantrU  winwtte  thie  the  equipment  wm  be  fi«e  froQi  defecto  m  nockmanship  and  materitk  for  the  peri 

from  date  of  opentioci,  or  fourteen  (14)  nontfit  from  Oiedite  of  shipment  to  die  buyer.  Thetmatri:^  sde  Uabiliqr  and  Buyei^aoie  remedy 
under  this  wmnqr  wm  be  limited,  m  Iheimainxfs  opUoQ,  to  npafr  or  replace  the  parts  atueh  may  ful  during  the  wairanty  period 
of  a  defect  in  workmanship  or  matehaL  Ihbwananty  does  not  extend  to  cqudpcnent  or  paru  that  have  been  subject  to  atisuse.  abuse, 
improper  appUeaeioci,  alteration,  eocroaiofl^  erosion,  storage,  aceidenl.  negligence  or  moorrect  repair  or  service  not  perfooned  or 

■uthorined  by  IHenrtttrix  frtc. 


Ihis  pricing  is  to  be  used  only  for  the  purposes  of  estimacing  the  cost  of  a  ^rstem.  Fimi  prices  requiro  a  find  quouUon  authorized 
by  a  Thermatrix  Engineer. 


Date: 

Thermatrix  Contact: 
Telephone; 


5f7f97 

Richard  Scheig 
303-989^93 


Valid  for  Budgetary 


E  PRODUCTS  INC. 


THERMAL  OXIDIZER 
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May  7, 1997 


Mr.  Gerald  Cyr 
l^arsona  ificv^neering  Science 
1700  Broadway,  Suite  900 
l4)enver>  GO  80290 

Ite;  Thermal  Oxidizer  Evalhalion  and  Quotation  Proposal  4573.1 
bear  Mr.  Cyr: 

Environmental  Products,  Inc.  (EH)  is  pleased  to  present  the  foUo^g  proposal  to 
Parsons  Engineering  Science  for  a  Venturi-500  Thermal  Oxidizer.  We  have  thorougWy 
evalLted  ie  process  requirements  for  your  soU  remediati^site  as  per  your  mqw 
of  April  . 22, 1997  and  beUeve  that  we  can  supply  the  most  c^aent,  econo^cal,  ^d 
effective  system  available.  A  thermal  oxidizer  is  recommended  as  opposed  to  a  five . 
since  a  tiiermal  oxidizer  can  handle  a  wider  range  of  wncentrations  of 
A  them^  oxidizer  can  be  later  modified  to  accommodate  energy  reccw^  equym  t 
such  as  a  heat  exchanger  or  catalyst  at  a  later  time  ^  enxdosed  grotmd  flare  can  not. 
This  proposal  will  cover  the  thermal  oxidizer  and  related  equipment 

The  E  Products,  Inc.  Venturi  thermal  Oxidizer  advantages  include: 

•  Uses  the  fume  stream  as  the  fuel  source  which  lowers  clean  up  time  and  fuel 

•  Qmtrolled  by  temperature  not  LEL,  so  there  is  not  a  need  fora  LEL  analyzer 

which  needs  to  be  calibrated  j  t  • 

•  Monblithically  casted  refractory  of  45  inches  for  durability  and  skm 

•  iSe^SSitic,  venturi  shape  burner  tile  which  eliminates  the  possibility  of 

flashback  and  inaeasesi  burner  life  ^ 

•  One  year  "no  excuses"  warranty  included  with  piuchase  or  rent^  ,  ,  . , 

•  Same  arrestor,  strip  chart  recorder,  skid,  and  exhaust  stack  are  included  in 

price 

It  is  understood  that  the  site  parameters  are  as  follows: 


How: 

Temperature: 

Composition: 


500  scfm  maximum 
70  F 

THC  and  other  compounds 


439C  McMenemy  Street  •  St.  Paul,  Minnesota  55127-6004  •  Phone  (612)  490-9690  •  Fax  (612)  490-9840  •  E-Mail  epi@minn.n|t 
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iFo  eliminaije  hydrocarbons  in  a  vapor  stream  with  a  destruction  rate  ^ecbveness  ;up  j 
to  99  99%  aind  No,  emissions  below  100  ppm,  we  recommend  an  EPI  ther^l  oxidizeif 
with  otur  exclusive  ceramic  Venturi-Jet  high-effidency  burner.  Ihe  vento  jet  bu^er ; 
design  yah  accept  concentrations  which  range  from  0%  of  LEL  to  over  100%  of^t.  ; 
this  arrangement  uses  the  heating  value  of  the  fume  strearn  as  a  fuel  sowce.  pie  ; 
burne^ean  destroy  up  to  73  pounds  per  hour  of  VO^.  A  fuel  ^nsumption  chai^  foi| 
ystimadkg  ihe  cost  of  auxiliary  fuel  has  been  induded.  The  o»^ct  will  also  mdude 
our  fuiitenidxing  chamber,  auxiHary  fuel  supply  piping  forced  draft  combustion  air  | 
fan,  and  ea^  to  operate  process  controls.  A  catalyst  is  offered  as  optional 
equipment 

' .  ■  i 

the  thennal  oxidizer  will  operate  at  a  minimum  of  1/400"  F  widi  a  resid^ce  time  of  j 
0.5  second,  i  The  process  operating  temperature  will  be  controlled  by  a  digital 
temper^urfe  controller  receiving  signal  from  a  type  "K"  tiiermocouple  for  temperattwe 
lie  burner  controller  contains  a  first  out  annundator  with  contacts  to  assist 

in  operation. 

Bquipm^t  Specifications  for  a  Ventuii-500  Thennal  Oxidizer 
1.  ttiyli-effidencv  burner  whose  features  indude; 


♦  !  Ceramic  Venturi-Jet  Tile  -  Design  accelerates  flow  through  the  burner,  I 

thereby  diminating  the  possibiUty  of  flashback.  The  burner  is  a  cast  and  fired  | 

Cjei^rniC  ma|^o^^^a1  which  will  not  break  down  or  erode  from  harsh  chemicals  because  j 
of  this  tmique  choice  of  materiaL 

♦  :  Windbox  -  Controls  the  ratio  of  combustion  air  brought  through  and  | 

^oundl  the  jignition  tube  which  regulates  the  air/fuel  ration.  The  windbox  is  j 

inanualiy  adjustable.  I 

♦  Ignition  Tube -  Contains  the  flame  to  produce  a  higher  destruction 

affidency  aiid  reduce  production  of  NO,  and  CO.  The  ignition  tube  is  lined  with  a 
low  spedfio  heat  castable  refractory. 

I  -  I 

i  This  unique  burner  design  uses  the  fume  stream's  oxygen  and  heatii^  j 
:  i  value  which  r^uces  makeup  air  and  supplemental  fuel  consumptioiv 
j  I  with  up  to  30%  Savings  in  operation  costs.  | 

2.  Forced  air  combustion  fan;  | 

The  fen,  which  operates  when  there  is  not  enough  oxygen  present  in  the  fume  i 
Stream,  supplies  supplemental  air  into  the  combustion  chamber.  The 
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placement  of  the  fan  before  the  combustion  charnb^  allows  more  precise  : 
Cbhtfol  of  supplemental  air,  easier  cold  start  up,  and  smooth,  stable 
temperature  during  rapid  changes  in  fume  BTU  value. 

3.  fTylihdiical-casted  cQCibusrion  chamber: 

tthe  chamber  is  qrliridiical  to  eliminate  dMd  air  q>ols,  a(M 

Itodase  the  mixing  effect  of  finnes  with  the  auM^  fuel  md  coml^tion 

lihe  icylindrical  design  |Jso  allows  for  a  monohtiucally  cast  lin»  which 
eliminates  hot  spots  and  inaeases  refractory  life.  A  low  specific  heat,  i 
lightweight  insulation  is  used  for  its  excellent  durability,  low  ^osion  factor^ 

and  high  insulating  value.  Test  ports  will  be  placed  strategically  for  sampling 

for  rfegulatory  requirements. 

4  ftyltiidrical-shaped  inlet  diamben 

The  inlet  section  is  cyUndricaUy  shaped  to  mix  the  combustion  air  wth&e  i 

highi  LEL  fume  stream.  The  combustion  air  fan  is  attached  to  ^  chamber  in  ^ 

an  amangement  that  reduces  the  air  packing  to  a  certam  side,  ^e  inlet 

chariiber  can  be  externally  insulated  to  help  eliminate  condensation. 

5.  Control  panel:  i 

U.L.  Listed  Panel,  NEMA  4  enclosure  houses  a  programmable  burner  process 
controller  with  flame  streng^  indicator,  hi^  temperature  limit  rontroll^  wm 
temperature  read  out,  programmable  temperature  controll^  with  distal  read¬ 
out,  strip  chart  recorder,  purge  timer,  alarm  silencing  switch,  operating  h^^ 
to  show  normal  operation,  starter  push-button,  gas  pilot  igmhon  pmh-but^n 
system,  ignition  transformer,  fan  motor  starter,  motor  load  fuses,  step-down 
transiformer,  if  required,  thermal  strips,  and  control  circuit  fuses. 


muHial  gguivalent  natural  gas  or  propane 


train: 


Mdtides  safety  shutoff  valve,  automatic  gas  flow  control  valve,  high  and  lojv 
gas  pressure  switches,  pressure  gauge,  manual  isolating  valves,  pilot  gas  | 
relator,  pilot  solenoid  shutoff  valve  and  pressure  taps.  All  interconnectmg 
pi^g  mounted  on  the  unit  will  be  suppUed,  and  all  control  items  will  be  fpUy 

■vMired. 


7.  Fume  Pining  train; 


Includes  a  safety  shutoff  valve,  flame  arrester,  pressure  gauges,  and  low 


80S8T£:8£0£T 


•ouj  «s-^.onpoJcj  3 


Wd8S:20  L66X-12I-S0 


i 

I 


;  fage4  | 

!  ||*arsonp!  Engineering  Science 
^aiy  7,  i997 

i  I ,  plriessure  switdi. 

;  $.  t^isdiaTge  stack; 

A  discharge  dilution  stack  14  feet  from  equipment  grade.  Sta<^  will  be  made 

of  mild  steel  and  can  be  removed  for  shipping.  The  design  wffl  be  as  sudi  as 
kj  rain  cap  will  not  be  required.  Stack  will  be  painted  with  a  high  temperature  . 
^hainel. 

ijnstallation: 

;  tfhe  foUowing  items  are  not  covered  in  this  quotation  but  can  be  supplied  by  EPI: 

I.  sititable  structural  support  for  tiie  tiiermal  oxidizer. 

donnection  of  all  utilities  to  the  thermal  oxidizer  system  terminal  points, 

:  fiduding  110  or  230  volt,  single  phase  or  three  phase,  60  hz  power  and 

regulated  pressure  natural  gas  or  propane  at  5  PSIG. 

3.  Hping  or  ducting  to  the  tiiermal  oxidizer. 

4.  4ny  permits,  such  as  air  pollution  control  approvals,  building  permits,  or  any 
ojther  regulatory  documents  which  may  be  required. 

5.  All  testing  required  for  regulatory  permits. 

6.  ^tallation,  field  erection  and  start  up  of  the  thermal  oxidizer. 

•fhe  th^aj  oxidizer  will  be  built  and  tested  at  our  manufacturing  facility.  After 
toting  is  finished,  the  thermal  oxidizer  will  be  disassembled  only  as  necessary  for 
Shipmeirit. 

thrawings  and  Manuals: 

Three  (3)  sets  of  Maintenance/Operating  Manuals  will  be  provided  and  will  indude 
the  following:  Spare  parts  lisi  service  instructions,  major  component  bulletins, 
^nerali  Arrangement  drawings,  process  drawings,  electrical  schematics,  piping  and 
instruniAhtation  drawings,  troubleshooting  instructions,  maintenance  and  operating 
Mstrucflbns,  and  installation  instructions. 
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pelivety: 

effort  is  made  to  stock  standard  thermal  oxidizer  systems.  If  an  "off  the  shelf  i 
iinit  is  not  available  the  foUowing  is  a  standard  manufacturing  process:  approval  i 
drawings  that  indude  equipment  layout,  a  process  diagram,  piping  and 
instrumentation  schematic,  and  an  dectrical  schematic  can  be  submitted  to  you  nq 
later  than  tWo  (2)  weeks  after;  receipt  and  acceptance  of  your  purchase  order  and  ^ust 
payment;  testing  can  takeiplace  eight  (8)  weeks  after  receipt  <rf  returned  submitt^  : 

drawings  and  shipment  can  take  place  two  (2)  weeks  after  testing.  j 


Pricing: 

l?urchase  of  Venturi  500  Thermal  Oxidizer 
Utental  per  tnonth  of  Venturi  500  Thermal  Oxidizer 


$39/361.00 

$3/970.00 


ions: 

Catalytic  Modular  Insert  -  Platinum  cell,  low  pressure 

drop  design* 

itemote  Monitoring  Equipment. 

$hipping 

$tart  Upi  and  Training 


$6,203.00 

$3/750.00 

$1,500.00 

$2/500.00 


taymentTcrms: 

Payment  terms  are  as  follows:  Thirty  (30)  %  due  with  purchase  order.  Twenty  (30)  % 
due  submittal  of  approval  drawings.  Thirty  (30)  %  due  upon  readiness  to  ship,  arid 
Twenty  (20)%  Net  30. 

Rental  terms  are  as  follows:  First  and  Last  months  payments  are  due  l^fore  j 
shipment  Monthly  rental  pa3rments  are  due  the  1st  of  each  month.  Fifty  (50)  %  cjf 
iihe  rental  payments  can  be  applied  to  the  purdtiase  of  this  S3rstem.  The  system  if  j 
rented  must  be  returned  in  reasonable  condition.  Any  repairs  necessary  to  the  ! 
Equipment  will  be  billed  on  a  time  and  material  basis. 

■^axes  and  permit  charges  are  not  induded  in  the  pricing.  These  prices  are  valid  foir 
^ixty  (60)  days.  Equipment  to  ship  F.O.B.  our  dock  in  Vadnais  Heights,  MN. 
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will  j^arantee  a  minimum  of  99%  destruction  of  hydrocarbons  based  on 

jneasuf^ments  taken  at  the  inlet  and  outlet  of  the  thermal  oxidizer  system.  This  , 

guarantee  is  based  on  a  minimum  hydrocarbon  concentration  of  1^00  ppmv  taker!  at 
are  inlei  of  the  oxidizer.  NOx  emissions  will  not  exceed  50  ppmv.  CO  emi^ions  wiU 
hot  exceed  100  ppmv.  This  guarantee  does  not  include  the  cost  of  an  air  pollution 
compli^ce  test 

^e  dietinal  oxidizer  and  related  components  supplied  by  E  Produ^,  comes 
With  a  idomplete  one  year  warranty.  The  equipment  is  guaranteed  for  d^ecte  m 
workmanship  for  one  year  from  the  date  of  deUvery  of  the  equipment  For  tother 
Retails  Regarding  the  product  warranty  see  the  enclosed  "Standard  Terms  of  Sale  and 
iWarraniy".  ^ 

The  information  provided  in  this  proposal  contams  proprietary  inf oi^tion  aboitt  EPl 
equiprhkit  design  and  operation.  AU  information  is  to  be  held  confid^tially  and  not 
disclosed  lin  any  way  to  other  individuals  or  organizations  to  whom  this  proposaLis 
not  rel 


^  ProdiiciS/  Inc.  reserves  the  right  to  modify  or  change  die  proposed  design  in  an 
^ort  to  provide  a  system  which  is  equivalent  or  better. 

HPI  thaiidcs  Parsons  Engineering  Science  for  the  opportunity  to  propose  tius  s)rstem 
^d  eagterly  awaits  your  response.  If  you  have  any  questions  or  concerns,  please  feel, 
tree  to  contact  us  at  (612)  490-9690  or  by  e  mail  at  epi@minn.net. 

Sincerely, 

E  PRODUCTS,  BSrC 


Stephen’!  M.  Hirt 
Director!  0f  Products 


Bndosuies:  Engineering  Specifications,  Standard  Terms  od  Sale  and  Warranty 
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iliernial  Oxiciizer  Evaluation  and  Quotation  4573 

This  agjieement  made  betweeii: 

li  TrodiictSy  Inc 

4390  Mc^enemy  Road 

^^adna^  HeigihtS/  Minnesota  55127 


Stephehj  M-i  Hirt 
Directoiti  of  Operations 

and 

Mri  Gefjald  Cyr 
ifaisonsi  Engineering  Science ; 
1|700  Broadway/  Suite  900 
rbenveii/i  CO  80290 


Date: 


Tide: 


Date: 


Blease  Htum  a  signed  copy  of  this  proposal  with  first  payment  to  EPI  as 
Authoriiiation  to  proceed. 
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^^ThermTech,  me. 


May  1,  1 997 


Gerald  Cyr 
Parsons  Engineering 
1 700  Broadway,  Suite  900 
Denver,  CO  80290 

Phone  (303)  764  -  1918  Fax  (303)  831  -  820S 

SUBJECT:  THERMAL/CATALYTIC  OXIDATION  EQUIPjMENT 

PROPOSAL  NO.  BS97A84 


Dear  Mr.  Cyr : 

ThcrmTech,  Inc.  welcomes  this  opportunity  to  submit  the  enclosed  proposal  for  your 
consideration.  We  have  prepared  this  proposal  in  accordance  with  ^ur  understanding  of 
your  application.  The  specification  and  design  criteria  of  the  systemiwe  are  recommending 
is  outlined  and  discussed  on  the  following  pages. 

ThermTeeh,  Inc.  has  been  providing  quality  products  and  engineere<|  pollution  control 
systems  to  the  process  Industry  for  the  past  ten  years.  We  _ 

manufacture  Thermal  and  Catalytic  Oxidizers  with  capacities  ranging  from  100  SCFM  to 

30,000  SCFM, 

We  are  proud  of  the  reputation  our  equipment  has  earned  for  rellabip  performance.  We  are 
committed  to  helping  industry  meet  or  exceed  environmental  stand^ds  in  an  economical 
manner.  We  think  that,  once  you  have  considered  our  equipments  vlersatlllty,  ^ 

construction,  ease  of  maintenance,  and  simplicity  of  operation,  you  Mil  feel  confident  that 
ThermTeeh,  Inc.  should  be  your  vendor  of  choice. 

This  proposal  Incorporates  the  following; 


I  -  Pricing  and  Options 

II  <  Design  Criteria 

III  >  Term  and  Conditions 


We  appreciate  your  interest  in  our  products  and  thank  you  for  your  tome  and  consideration. 
If  this  proposal  meets  with  your  approval,  please  sign  and  return  a  duplicate  copy  with 
required  approvals. 


Sincerely. . 


Brian  Smith,  Sales 
BS  /  emj 


Accepted  and  agreed  to  by; 


Company  ijame 

By; 

Title: 


eos  Ruasell  Palmar  Rd.  •  Klngwood.  Texas  7733b 
(281)  359-7555  •  FAX  (281)  359-7550  •  800-859-8^71 
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PROPOSAL  NO.  BS97A84 
May  7,  1 997 
Section  I  Page  1 

PRICING  AND  OPTIONS 

VAC  BOCL  Thermal  oxidizer  with  the  capability  to  be  converijed  to 
catalytic  operation. 

•  skid  mounted#  UL  Type  4  control  panel#  flame  arrpstor 
start-up  and  shutdown  purge  valve. 

OPTIONS: 

CATALYTIC  CONVERSION  PACKAGE  (90%) 

HEAT  EXCHANGER  (CL) 

5  FOOT  STACK  EXTENSION 


Ait  pricing  is  quoted  F.O.B.  our  plant#  Kingwood,  Texas.  Prepaid  freight  is  billed  at 
cost  plus  1 0%  handling. 

Any  present  of  future  duty#  sales,  use  excise  or  other  taxes  whether  Federal,  State 
or  Local  are  not  included  In  prices  stated  herein  and  when  due j  shall  be  paid  by  the 
Purchaser  without  cost  or  charge  to  ThermTech,  Inc. 

Prices  will  be  held  firm  for  thirty  days  from  the  date  of  this  proposal. 

30%  with  order 

30%  upon  receipt  of  ordered,  parts 
30%  upon  completion/prlor  to  shipment 
1 0%  net  30  days 


$27,500.00 


$25,300.00 
$21,800.00 
$  1,200.00 


TERMS: 
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DELIVERY: 

Shipment  can  be  made  in  8  to  1 2  weeks  after  receipt  of  a  valid  purchase  order, 
progressive  payments  and  all  required  approvals. 


STARTUP: 

We  will  supply  an  engineer  for  startup  and  training  of  your  operating  personriel  as 
required  at  a  charge  of  $75.00  per  hour  ($600.00  minimum),  |>ortal  to  porta  plus 
travel  expenses.  Per  diem  will  be  Invoiced  at  $30.00  per  day.:  Airfare,  hotel  and 
rental  car  expenses  will  be  invoiced  at  cost  plus  10%. 


WARRANTY: 

We  warrant  our  equipment  shall  be  free  of  defects  in  material  jand  workmanship  for 
a  period  of  one  (1)  year  from  the  date  of  purchase.  With  regard  to  components  we 
have  purchased  and  installed  on  the  equipment,  the  manufacturer  of  that 
equipment's  expressed  warranty  will  apply.  Freight  (express,  jground,  etc.),  duties 
or  taxes  era  the  euatomer'a  reaponaibility  and  will  not  be  prepaid  by  ThermTech 
This  warranty  is  void  If  the  equipment  is  operated  beyond  its  Resign  limitations  or  is 
modified  in  any  way  without  the  written  permission  of  the  mdnufacturer. 


DRAWINGS: 

P  &  ID  and  general  arrangement  drawing  will  be  available  for  your  approval  two  (2) 
to  four  (4)  weeks  after  receipt  of  order  and  progressive  payments.  The  genera! 
arrangement  drawing's  dimensions  must  remain  subject  to  change  upon 
ThermTech's  receipt  of  as  built,  purchased  components;  however,  every  effort  has 
been  made  in  developing  the  general  arrangement  drawing  subrnitted  for  your 
evaluation  to  allow  for  the  largest  expected  dimensions  of  purchased  components. 


Electrical  drawings  will  bo  provided  In  the  operation  and  maintenance  manual  which 
will  ship  with  the  unit  upon  completion  of  fabrication  and  test  fire. 
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DESIGN  CRITERIA 


base  oxidizer 

1 .  volume  rating 

2.  process  stream  temperature 

3.  process  stream  content 

see  attached  for  chemical  analysis  of  solvent 

4.  operating  temperature 

5.  residence  time 

HEAT  EXCHANGER 


1 .  outlet  temperature 

2.  XX  shell  &  tube, _ plate 


CATALYTIC  JCONVERSION  MODULE 


1 .  Inlet  temperature 

2.  outlet  temperature 

3.  XX  precious  metal, - plate 

BURNER 

1 .  manufacturer 

2.  installed  capacity 

DESTRUCTION  EFFICIENCY 

1 .  thermally 

2.  catalytically 

PROCESS  BLOWER  ■  to  bo  supplied  by  others 


sop  SCFM 
10Q  "F 


141p °F 
1  p  seconds 


70p  "F 


75fi,  “F 
IQQiP..  •F 


Fcliese 

1  .^OO.QQCL  BTU/Hr 


Minimum 
SilSi _  Minimum 
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GAS  TRAIN 
1 _ IRI.  XX  FM 

r' 

BURNER  MANAGEMENT  SYSTEM 


1 .  manufacturer 

2.  _ P  L  C,  XX  _hard  wire  relay 

POWER  REQUIREMENTS 

1 .  230/460  V/  0  /  60  Hz 
OXIDIZER  WEIGHT 


1 .  thermal  system 

2.  catalytic  system 

3.  heat  exchanger 

4.  support  system 

5.  estimated  total 


FOOT  PRINTS  (ESTIMATE) 


.  _3()0 .  Lbs 


.asaQ.Lbs 


1 .  Skid  (base  oxidizer) 


W  X 
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PROCESS  STREAM  ANALYSIS 

1 .  Hydrocarbons  JJaZQQ — PPMV 

(52  PPMV  of  chlorinated  hydrocarbons) 


ESTIMATED  OPERATING  COSTS  AT  BOO  SCFM 
1 .  Operating  thermally  with  no  Input  from  the  above  process  stream 


2.  Operating  thermally  with  a  heat  exchanger  and  no  Input  from  the  above 
process  stream 


4.  '  Operating  catalytically  with  or  without  input  from  the  above  process  stream 


5.  Operating  catalytically  with  a  heat  exchanger  and  full  input  from  the  above 
process 
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GENERAL  TERMS  AND  CONDITIONS 


1.  ACCEPTANCE 

Theee  General  Terms  and  Conditions  constitute  the  Agreement  between  TharmTech,  Inc.  (Hereinafter 
called  "Company')  and  the  firm  to  whom  the  above  referenced  proposal  is  made  (hereinafter  called  "Buyer") 
for  the  supply  of  the  equipment  and  machinery  (hereinafter  called  "Equipment”). 

2.  TAXES  -  Any  present  or  future  duty,  sales,  use,  excise  or  other  taxes  whether  Federal,  State  or  Local, 
applicable  to  this  transaction  are  not  Included  In  price  herein  stated  and  when  due  shall  be  paid  by  the 
Purchaser  without  cost  or  charge  to  the  Company. 

3.  CANCELLATION  *  Any  contract  and  orders  resulting  from  this  proposal  shell  bo  binding  on  the  parties  and 
cancellation,  recislon,  suspension  or  modlflcetlons  will  be  accepted  only  upon  terms  that  will  Indemnify 
ThermTech,  Inc.  against  all  losses  and  damages  and  provide  a  pro-rata  Increment  of  profit. 

4.  RISK  OF  LOSS  TO  EQUIPMENT  -  The  responsibility  of  this  Company  as  to  damage  to  Equipment  In  transit 
ceases  upon  delivery  of  Equipment  in  good  order  to  common  carrier  at  point  of  shipment.  Purchaser  agrees 
to  accurately  check  the  shipment  when  It  arrives  at  destination  and  to  file  Immediate  claim  within  ten  (10) 
days  with  local  carrier  agent  for  any  shortages  or  damage  and  to  Immediately  so  advise  this  Company  In 
writing.  No  material  is  to  be  returned  to  this  Company  for  any  reason  without  this  Company's  written 

permission.  .  ^ 

5.  CHANGES  -  No  change  In  an  order  shall  have  any  force,  effect  or  validity  whatsoever  except  with  this 
Company's  written  consent  and  under  conditions  which  will  Indemnify  this  Company  for  costs  of  such 
changes.  Detailed  descriptions  of  changes  must  be  submitted  by  the  Purchaser  In  writing. 

6.  TOLERANCES  -  Unless  otherwise 'stated,  commercial  tolerances,  usually  applicable  to  the  product,  shall 


apply* 

7.  ^CUSABLE  DELAYS  -  Original  agreed  upon  times  are  not  to  be  deemed  of  the  essence  of  an  accepted 
order  and  reasonable  variations  from  originally  agreed  upon  times  will  be  accepted  by  buyer.  This  Company 
shall  not  be  liable  In  any  way  for  any  dalay  due  to  strikes,  differences  with  workmen,  accidents  to  the 
machinery,  delays  of  carriers,  fires,  acts  of  God  or  public  enemy  or  other  causes  of  delay  beyond  Its  control. 
If  the  buyer  delays  shipment,  payments  are  to  be  made  as  though  shipment  had  been  made  as  specified  and 
the  equipment  shall  be  at  buyer's  risk  and  subject  to  reasonable  storage  charges.  The  original  delivary  date 
will  also  be  directly  extended  by  any  delays  dua  to  awaiting  drawing  approval,  temporary  work  suspension 


requests  or  changes  by  the  buyer. 

8.  TITLE  TO  EQUIPMENT  -  Title  to  equipment  shall  remain  with  this  Company  until  full  payment  has  been 
made,  regardless  of  the  mode  of  attachment  of  said  equipment  to  the  real  estate  or  otherwise.  Upon  failure 
to  make  payments  or  any  of  them,  as  herein  specified  the  Company  may  retain  any  and  ell  partial  payments 
which  may  have  been  made,  as  liquidated  damages,  end  shall  be  free  to  exercise  such  other  rights  as  the 


law  permits.  ,  ^  ^ 

9.  REFUSAL  TO  ACCEPT  DELIVERY  -  Accepted  orders  are  for  shipment  as  soon  as  manufactured  and  are 
not  subject  to  suspension  or  to  deferred  shipments,  except  with  this  Company's  written  consent  upon  terms 
which  will  Indemnify  it  for  ell  loss  or  damages  arising  therefrom. 
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10.  PATENT  LIABILITY  ■  The  buyer  assumee  and  will  bear  the  expenee  of,  and  will  hold  this  Company 
harmless  against,  any  suit,  claim  or  damage  arising  from  or  out  of  any  patent  liability  for  goods  manufactured 
to  buyer’s  design  or  specification  or  specially  designed  by  this  Company  to  meet  buyer's  requirements  or  for 
actual  or  alleged  Infringement  of  any  U.S.  or  foreign  patents  because  of  use  of  equipment  In  buyer's 
installation. 

1 1 .  LIMITED  WARRANTY  -  We  warrant  our  equipment  shall  be  free  of  defects  In  material  and  workmanship 
for  a  period  of  one  (1)  year  from  the  date  of  purchaee.  With  regard  to  the  components  we  have  purchased 
and  installed  on  the  equipment,  the  manufacturer  of  the  equipment's  expressed  warranty  will  apply.  Freight 
(express,  ground,  etc.),  duties  or  taxes  are  the  customer's  responsibility  and  will  not  be  prepaid  by 
ThermTech.  This  warranty  is  void  If  the  equipment  is  operated  beyond  Its  designed  limitations  or  is  modified 
in  eny  way  without  the  written  permission  of  the  manufacturer. 

12.  LIMITATION  OF  LIABILITY  -  Within  ten  days  after  receipt  of  shipment.  Purchaser  shall  examine  such 
equipment  for  any  damage,  defects  or  shortage.  All  claims,  including  for  alleged  damaged  or  defective 
goods,  shortage  or  non-deliverance  of  goods,  negligence  of  any  other  cause  whatsoever,  shall  be  deemed 
waived  unless  made  In  writing  and  received  by  this  Company  within  ten  (10)  days  after  Purchaser's  receipt 
of  goods.  Failure  of  Purchaser  to  give  notice  of  any  cleim  within  such  time  period  shall  be  deemed  absolute 
and  unconditional  waiver  of  such  claim  Irrespective  of  whether  the  facts  giving  rise  to  such  claim  shall  have 
been  discovered  or  whether  processing,  use  or  resale  of  the  material  shall  have  taken  place.  This  Company's 
determination  of  the  validity  of  any  claimed  defect  shall  be  conclusive  and  binding  on  Purchaser. 
PURCHASER'S  EXCLUSIVE  REMEDY  SHALL  BE  FOR  DAMAGES  AND  THIS  COMPANY'S  LIABILITY  FOR  ANY 
AND  ALL  LOSSES  OR  DAMAGES  RESULTING  FROM  ANY  CAUSE  WHATSOEVER.  INCLUDING  ALLEGED 
NEGLIGENCE,  SHALL  IN  NO  EVENT  EXCEED  THE  PURCHASE  PRICE  OF  THE  EQUIPMENT  IN  RESPECT  TO 
WHICH  THE  CLAIM  IS  MADE,  OR  AT  THE  ELECTION  OF  THIS  COMPANY,  THE  REPAIR  OR  REPLACEMENT 
OF  SUCH  MATERIAL.  This  Company  shall  not  be  liable  for,  and  Purchaser  assumes  responsibility  for,  all 
personal  injury  and  property  damage  resulting  from  the  hendling,  possession,  use  or  resale  of  the  equipment. 
In  no  event  shall  this  Company  be  liable  for  special.  Incidental  or  consequential,  damages,  whether  Purchaser's 
claim  Is  In  contract,  negligence,  strict  lleblllty  or  otherwise.  Transportation  charges  for  the  return  of  material 
shall  not  be  paid  unless  authorized  In  advance  by  this  Company. 

13.  ENTIRETY  OF  AGREEMENT  •  These  General  Terms  and  Conditions  set  forth  the  entire  agreement 
between  parties,  supersede  any  prior  understandings,  discussions  and  agreements,  and  shall  taka  precedence 
over  any  terms  and  conditions  submitted  by  Buyer,  said  terms  end  conditions  being  of  no  force  or  effect 
except  with  written  consent  of  Company.  No  alteration  or  modification  of  these  terms  and  conditions  shall 
have  any  force,  effect,  or  validity  whatsoever  unless  it  shall  be  In  writing  signed  by  this  Company  and  shall 
state  that  It  Is  Intended  to  be  effective  as  such  alteration  or  modification. 

14.  TERMS  OF  PAYMENT  -  If  the  terms  of  payment  as  specified  per  the  quotation  are  not  met.  Interest  will 
be  charged  on  all  past  due  emounts  at  the  prevailing  rate. 

15.  INSPECTION  -  The  Buyer  may  inspect,  or  provide  for  inspection,  of  the  finished  equipment  at  the  place 
of  manufacture.  Such  inspection  shall  be  so  conducted  as  not  to  interfere  unreasonably  with  the  Seller's 
operations,  end  consequent  approval  or  rejection  shall  be  made  before  shipment  of  the  equipment. 

16.  PERMITS  AND  LICENSES  >  Buyer  shall  procure,  at  his  own  expense,  all  permits  and  licenses  required  for 
this  equipment. 

17.  CLASSIFICATION  •  Unless  otherwise  specified  in  writing  and  signed  by  the  President  of  ThermTech, 

Inc.,  our  equipment  Is  designed  with  NEMA  -  4  enclosures  end  Is  to  be  utilized  In  unclassified,  non- 
hazardous,  non-explosive  areas. 

18.  GOVERNING  LAW  -  This  agreement  shell  be  deemed  to  have  been  made  In  King  wood,  Texas,  and  shall  be  governed 
and  Interpreted  by  and  under  Texas  lew  without  regard  to  Its  conflicts  of  law  provisions. 


